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The Proposed Harlem River Bridge: Second 
Prize Plan. 





The engraved inset in this edition shows 
the plan for the proposed new bridge across 
the Harlem river, near High Bridge at Tenth 
avenue and 181st street, submitted December 
ist, 1885, by Wilhelm Hildenbrand, C. E., to 
the Harlem Bridge Commission. This plan 
was prepared in response to a public call for 
designs and estimates, and was later awarded 
the second premium of $1,000 by the Com- 
missioners. 

According to the specifications issued by 
the Commission, the piers and approaches 
were to be of stone, with granite facing, and 
the superstructure of the main bridge of steel 
and wrought-iron. The design, complying 
with the general specifications, was made 
with further intentions as follows: 

First.—To offer to all travelers over the 
bridge a free and unobstructed view of the 
surrounding landscape. 

Second.—To keep the valley open as much as 

vossible. 
Third.—To eross every existing or projected 
street or avenue at a sufficient height, and in 
such manner as to necessitate no change in 
their location. 

Fourth.—To harmonize the stone and iron 
portions so as to make the whole one archi- 
tectural structure worthy of the site of the 
prop sed bridge. 

The first two of the above requirements 
could only be obtained by adopting for the 
central part of the bridge two steel arches of 
proportions dependent on the third require- 
ment. A new street, called River street, has 
been projected to run along the bulkhead-line 
on the west bank of the river, while Sedge- 
wick avenue on the east side, about 600 feet 
from the bulkhead-line, is already located 
across the axis of the projected bridge. Both 
of these streets are spanned by arches, the 
end pier being placed just outside the street 
lines and the space between divided into two 
equal spans of 540 feet each. 

The clear height of the arches above high 
water is 135 feet, and 25 feet is the least head- 
room over any part of a crossed street. The 
approaches to the main bridge consist of a 
series of stone arches, each 32 feet span, with 
two large stone arches over the Boulevard 
and Boscabel avenue. From these avenues 
to the termini the approaches are carried on 
earth filling confined by the retaining walls. 
The total length of the structure is 2,105 feet, 
of which the main arches with their abut- 
ments oceupy 1,180 feet; the avenue bridges, 
160 feet; the fillings 390 feet, and the stone 
viaduct 395 feet. 

There is a difference of 23 feet in the level of 
Tenth and Aqueduct avenues, but the Com- 
missioners propose to diminish this difference 
by filling up the latter avenue afewfeet. The 
grade of the floor was, therefore, designed to 
rise slightly from Tenth avenue to the center 
of the bridge, then to fall with the same in- 
clination to the end of the arch and from 
there with an average grade of 3 per cent. to 
Aqueduct avenue. 

It is intended to construct the arches with 
three hinges, thus insuring certainty in the 
calculation of the stresses; and also, in the 
present case, making a more economical 
structure than on unhinged arch, as the extra 
Strains due to temperature are avoided, and 
those produced by unequal loading are com- 
paratively small on account of the immense 
dead weight of the floor system. 

There are five arches or ribs in the entire 
width of the bridge, which is 80 feet. The 
height of one rib in its center is 16 feet, in- 
creasing towatds the abutments to 18} feet. 
On these ribs lattice columns are placed 16 
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feet apart, which support the main floor 
beams. These floor beams have a height of 
42 inches and support a series of longitudinal 
girders 20 inches high located 10 feet apart; 
on these girders are placed 9-inch I beams, 23 
feet apart, which support a floor of corrugated 
iron to be finally covered with concrete and 
Belgian pavement for the roadway and mar- 
ble tiles for the sidewalks. 

Each chord of a main rib contains 80 to 90 
square inches of steel. The chords will be 
box-shaped, compesed of channels and plates 
and the total quantity of steel and iron in the 
two arches amounts to about 4,800 tons. The 
total quantity of masonry in piers and ap- 
proaches is about 100,000 cubic yards. The 
estimated cost is $2,250,000. 

ean rite atic 
Drainage District and the Construction ot 
Drainage Canals", 


A. H. BELL, CITY ZNGINEER, BLOOMINGTON, ILLINOIS. 





The most extensive drainage district of this 
State, to my knowledge, is that of Mason and 
Tazwell counties, embracing about 50,000 
acres ofland. The work was contracted in 1884 
to W. A. McGillis & Co., at fifteen cents per 
cubic yard. They atonce put in three dredges, 
manufactured at Bucyrus, Ohio, and have con- 
tinued to work them ever since, with little in- 
termission. Two others have since been added 
of a smaller type and somewhat different 
style, but I think are not so successful in their 
operations. This firm has tried the same 
machine, placed on wheels, to work on the 
banks, without success at last accounts. I 
know of no dredge or other machine for ditch- 
ing purposes that will givé sufficient depth ex- 
cepting those operating on beats. The general 
method of operating is to work down the 
stream, though it is possible to work either 
way by the use of dams, provided the fall be 
not too great. 

Most of the ditches of the Mason and Taz- 
well district are from 8 to 10 feet deep, having 
a fall or grade of from 2 to 3 feet per mile. 
The main ditch, which is now nearly com- 
pleted, is 15 miles long, running from 35 to 60 
feet top width with a slope of 1 tol, for the 
sides. There are 5 principal laterals to this 
main ditch, averaging 30 feet on top and from 
8 to 10 feet deep. I have not visited this dis- 
trict for sometime, but believe this entire con- 
tract is now very near completion. The en- 
tire work has cost somewhat over $300,000. As- 
sessments on land will range from $2.50 to $10 
per acre. 

The most sanguine hopes of the property 
owners have been realized in the results 
achieved by this undertaking. Thus a dis- 
trict which heretofore was a paradise for the 
wild goose and the curlew, and where the ec- 
centric heron poised upon a solitary pedestal 
to watch the frolic of the frogs, is brought 
inte the market and ranks with the best in 
the land the state can produce for agricul- 
tural pursuits. 

I am informed that another very large dis- 
trict is now organized south of the Mason 
and Tazwell District and will furnish a large 
amount of work for dredge boat excavation. 

The Lake Fork Special Drainage District of 
Piatt county is cutting a ditch about 14 miles 
long, 35 feet top width and from 7 to 9 feet 
deep. This contract is being executed by 
Pollard, Goff &Co., with headquarters at Be- 
ment. They now have about 7 miles of the 
ditch completed. The benefits already de- 
rived are very perceptible, and the land 
owners are much elated over the prospective 
results. 

The dredge used is of the same design as 


*Abstract of a paper read before the Illinois Asso- 
ciation of Engineers, Champaign, February 10-12, 1886, 
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thatin the Mason and Tazwell District. 1,200 
cubic yards a day of 24 hours is about an aver- 
erage day’s work for one of these machines. 
It requires 5 men to each day and night shift, 
besides sufficient help to cook and manage 
the cabin boat which follows in the rear of 
the dredge. 

The depth that can be obtained and the ra- 
pidity with which work can be executed arethe 
strong features commending the use of dredge 
boats for ditching purposes. Experience in 
this branch of the profession will soon con- 
vince the most skeptical engineer that depth is 
the great desideratum to be obtained for an 
open ditch, where any considerable amount of 
subdrainage is desired. While an open ditch of 
avery few feet depth may relieve a district of 
overflow at times, it will never furnish under- 
ground drainage sufficient for any practical 
use. It is not so much the water that lays 
upon the surface of land that renders it un- 
available, but the humidity of the soil itself. 
The effect of a deep ditch is similar to that of 
tile, to give constant sub-drainage, thereby 
rendering land porous and susceptible of a 
great degree of absorption. The value of 
swamp or wet land that has been properly 
drained has been already demonstrated in 
many instances in this State. 

The North Quiver Swamp in Mason county is 
the most striking demonstration of this kind 
to my knowledge. This tract of land, about 
5 miles in length and from 2 to 3 miles in 
width, ranged northeast and southwest, and 
was one of the most impregnable swamps I 
have yet had to contend with in my experi- 
ence of drainage engineering. It was mostly 
grown up with bullrushes and other rank 
vegetation, the water being in many instances 
3or4 feet deep. Fish abounded in numbers, 
having myself seen pickerel taken out of the 
swamps measuring 26 inches in length; ducks 
reared their young, and muskrats and mink 
reigned supreme. For the space of a mile 
along the middle of this swamp there was no 


perceptible current; from either end of the 
mile the water flowed but slowly, northeast 
into the Mackinaw in the one instance, and 
southwest to the Illinois river in the other, 
thus making a divide in the grade which was 
adhered to in the final construction of a ditch, 
that most effectually drained every portion of 
the swamp. 


The canal here constructed was 30 feet top 
width and 15 feet bottom, ranging from 7 to 9 
feet deep. This land is now all available to 
the banks of the ditch, and I have seen grow- 
ing upon it some of the best corn the State 
has ever produced. 


- a 


Death-rates Among College Graduates. 


The recent death of Charles W. Sanborn of 
New Hampshire, is the occasion for calling at- 
tention to a remarkable fact. 


His death is the first that has oecurred in 
the Dartmouth college class of 1872. Sixty- 
nine men graduated, and for thirteen and one- 
half years their number has continued un- 
broken by death. The Chandler scientific 
class of the same year early lost one man from 
eleven who graduated. 

The deaths in the two preceeding and nine 
succeeding classes to 1872 are recorded as 
follows ;— 


Class. No. graduated. Deaths since graduation. 
1870 50 11 
1871 68 9 
1873 71 4 
1874 63 5 
1875 48 1 
1876 69 4 
1877 54 2 
1878 774 3 
1879 46 3 
1880 48° | 1 
1881 49 | 3 














*One died just before commencement, and received 
degree post obit., but is not included here. 


Epwin J. Bartierr. 


— Scie nce, January 28th. 
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BOSTON, MASSACHUSETTS. 


(Continued from page 103.) 

Gates and Hydrants.+ There are 3,932 gates 
in the Boston distribution, or about one for 
each 500 feet of pipe. These now used under 
20-inch are made in the department shops 
Plates 10, 11 and 12** show respectively the 
6-inch, 8-inch and 36-inch gates of adopted 
patterns. The 36-inch gate is peculiar in so 
much as it lies on its side instead of being 
placed vertically as usual, the dead weight of 
the gate being carried on a pair of rollers as 
shown. 

Hydrants. The hydrants set prior to 1868 
are of the pattern shown in Fig. 7, Plate 13a, 


FIG. #. 


Lowry HyorRAnr with Smale Vaive 


had barrels only 3-inches in diameter and 
were supplied by a 4-inch branch-pipe from 
the main. Many of these hydrants had been 
in use from 25 to 35 years and their original 
small capacity has been greatly reduced by 
tubereulation. Their valves, too, being only 


, Operates by the Engineering News Publishing 
Co., 1886, 


tThe descriptive matter and some of the plates im- 
mediatel ees are taken from a paper rea 
Dexter Brackett, C. E.. before the Boston Society of 

ngineers on May 20, 1885. and published in the Febru- 
ary number of the Journal of the Association of Engi- 
neering Societies. 


** Not to overcrowd the cuts in this issue, Plates 10, 


11 and 12 will be given next week.—Ep, Ena. News. 
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34 feet below the street surface, required con- 
stant attention to prevent them from being 
frozen. These hydrants are now being grad- 
ually replaced by others of larger capacity, 
but about 1,500 of them are still in use. 

After the annexation of Roxbury in 1868, the 
Lowry hydrant, Fig. 3, Plate 13 and Fig. 5, 
Plate 13a, was introduced. This hydrant has a 
9-inch barrel and is placed directly over the 
distribution main, and in many cases at the 
intersection of mains, so that it may furnish 
a large amount of water. A portable casting 
ealled a “chuck ’’ (Fig. 3, Plate 13) can be 
screwed into the head of the hydrant and 
supply four steam fire engines at one time 
with water. Difficulty was experienced in 
opening the valve in this hydrant owing to its 
large area, and a pattern with a smaller valve 
opening upward (Fig. 4, Plate 13a) is nowused, 


Fic. &. i 
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Plate 13a.—Lowry and Boston Hydrants. 


and the original large valves have been fitted 
with a small supplementary valve which be- 
ing first opened relieves the pressure on the 
main valve (Fig. 6, Plate 13a). As this hydrant 
is located in the roadway its cost of mainte- 
nance is large, and, except when it is deemed 
expedient to mass a number of engines, a 
smaller sidewalk hydrant is preferred. Of 
the latter there are now two patterns in use; 
the Post hydrant (Figs. 1 and 2, Plate 13) has 
a 6-inch barrel and is used inthe outlying dis- 
tricts and where the pavements are wide 
enough to permit its use without annoying 
the public. The other hydrant, not illustrated, 








has a 6-inch barrel similar to the Post by. 
drant and a top adopted to receive the 
Lowry “chuck;”’ both of these hydrants are 
connected to the street-mnain by 6-inch pipes, 

Both hydrants and gates are enclosed jp 
wooden boxes of a sufficient size to be entered 
for purposes of repairs. The general form and 
construction of these boxes is shown in Figs. 
4,5, 7and 8, Plate 14. For the past ten years 
they have been made of kyanized spruce lum. 
ber, and their average life, since 1850, is about 
15 years. The cost of the box with its iron 
frame and cover is only about $8; and the 
cover is sometimes made with the studs and 
lettering alike on both sides so that it can be 
reversed when one side is worn smooth, the 
slight additional cost of the extra iron re- 
quired is more than compensated for by the 
much increased service. 

e 


FIG. 7. 
Bosron HYORANT. 





The stranger in Boston has doubtless often 
been puzzled as to the intent and meaning of 
the letters G, H and R, with certain cabalistic 
addenda, which stare at him from lamp-posts, 
sides of houses and other exposed surfaces. 
Plate 14 a shows astone post near the Old South 
Chureh so decorated. These signs are put up 
by and intended for the use of the fire depart- 
ment and indicate the location of gates, 
hydrants and water reservoirs; and with 
hydrants which do not appear above the sur- 
face of the streets or sidewalks, such guides 
are extremely useful and even necessary 
during the winter season, 











To describe those ilzustrated, ‘‘G”’ signifies 
that there isa “gate’’8 feet from the post 
and in the direction indicated by the arrow, 
The “H’’ means a hydrant, and the small 
letter in the upper part of the H shows that 
itis either a Lowry or a Boston hydrant; an- 
other hydrant sign not shown here has a P in 
it, meaning “‘ Post’? hydrant. The figures 
below each hydrant symbol show the distance 
to that particular hydrant. 

The “‘R”’ indicates an old brick “‘ reservoir ”’ 
below the pavement, put in years ago to 
equalize the fire supply of water. They are 
now out of date, but are still preserved, and 
the fire department pays $20 per annum for 
each oneofthem. These reservoirs hold from 
300 to 400 “ hogsheads ”’ of water and date 
from a period prior to the introduction of the 
present distribution system. They are now 
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sidewalks and made accessible by a telescopic 
tube. 

A new form of stop-cock to be used in place 
of the ordinary form of sidewalk stop-cock 
has lately been adopted by the Water Board. 
Three hundred of these are now in use, and it 
is intended to place them on all of the ser- 
vices throughout the city, 9,000 being ordered 
by the Water Board. This stop-cock, shown 
on Plate 15, Figs. 2 to 8, is known as the 
Church stop-cock or waste detector’, as in ad- 
dition to the usual functions of a stop-cock it 
can be used to detect and determine the 
amount of water which may be wasting from 
a service-pipe to which it is applied. In ad- 
dition to the usual water passage, there is in 
this stop-cock asmall supplementary passage, 
A, through the plug, which, by means of the 
tube, B, can be connected with a pressure 
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LowRyY HYORANT. 


Plate 13—Lowry and Psot Hydrants. 


connected with the water mains by branch 
Pipes fitted with gates. 


The Church Stop-Cock. From 1848 until 1879 
the only stop-cock for shutting off water fom 
the buildings was the one inserted directly in 
the main and reached by an iron tube whose 
top was 6 to 12 inches below the street surface 
and covered by a loose cap (Fig. 1, Plate 15), 
This was intended to prevent the operation of 
the stop-cock by unauthorized persons, but it 
Tesulted in trouble during cold weather, or on 
Concreted streets. For the past five years an 
additional stop-cock has been placed in the 


gauge attached to the top of the tube. When 
the plug of the stop-cock is turned to a certain 
position, the water passes from the street 
main through the small orifice A to the gauge 
and indicates the water pressure in the main. 
Now, if the plug is turned to the position, 
shown in Figs. 5 and 6, water will pass through 
the small orifice into the house, and if there is 
any leakage taking place from the house fix- 
tures, the pressure on the gauge will at once 


"This stop-cock is the invention of Benjamin 8. 
Church, C, E., now Chief Engineer of the New Croton 
Aqueduct. 
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fall: the amount of the loss of pressure being 
dependent on the quantity wasting. A third 
position of the cock connects the gauge with 
the house service, closing the connection with 
the street main, and if the leak in the house 
be at a point 23 feet above the gauge, the pres- 
sure will fall to 10 pounds and there remain, 
showing the height above the gauge that the 
leak may be found. 

Very small leaks can be detected, a loss of 
pressure of one pound indicating a waste of 15 
gallons per hour. In detecting waste by 
means of these stop-cocks an examination of 
all the service-pipes in any street is made in 
the manner just described, between the hours 
of midnight and 4 a. m., when all legitimate 
use of water is supposed to have ceased, and 
the premises where waste is noted are ex- 
amined on the following day, and the causes 
of waste discovered and remedied. 


Improved S -werage 

As noted among the duties of the City Engi- 
neer, that official has charge of the construc- 
tion of the new intercepting and outlet sewers 
of the city of Boston, and we follow with a 
short sketch of the system and the causes 
which made it necessary. The material here 
used is in great part taken from the exc:l- 
lent historyt of this work published by Mr. 
Eliot C. Clarke, C. E., the Engineer-in-Charge 
of its construction, and to this work we must 
refer our readers for further detail. 

The original drainage of Boston was the re- 





Plate 14a—. Fire Department Signs. 


sult of individual effort on the part of the 
property owners, and drains were built with- 
out any official or engineering supervision as 
to design, material or dimensions, far into 
the present century. When Boston became a 
city, in 1822, one of the first acts of the new 
government was to assume control of the ex- 
isting sewers and the building of new ones. 
but the whole expense of so doing was, as be” 
fore, charged to the estates benefited. The 
city ordinances provided that they should be, 
when practicable, large enough to be entered 
for cleaning, and some slight supervision was 
exercised over their connection with house 
drains. Until 1833, all fecal matter was 
rigidly excluded, and in the year named fluids 
from vaults only were admitted. 

In 1837 a Superintendent of Sewers and 
Drains was appointed, who was to give his 
whole time to the financial and administra- 


t**‘Main Drainage Works of the City of Boerton. 
aon Eliot C. Clarke, Engineer-in-Charge, Bos- 
on, L 
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tive duties connected with the sewerage. In 
1838 the City decided to assume one-quarter of 
the gross cost of construction, and in 1840,in 
obedience to a decision of the Supreme Court, 
it was ordered that the three-quarters of the 
cost of the sewers which was to be paid by 
abuttors should be assessed with reference to 
the value of the land alone, without regard to 
the value of the buildings or other improve- 
ments upon it. This ruling has continued in 
force to the present time. 

In 1869, it was estimated that there were 100 
miles of sewers in Boston; in 1873, there were 
about 125 miles. In1857 there were only 6,500 
water-closets in the city, while in 1885 there 
are over 100,000, 

The defects of the old sewerage, aside 
from original faulty design and construction, 
have been much aggravated by the radical 
change inthe surface and increase in area of 
the city. As already noted, Boston proper 
covers nearly three times as much ground as 
it did a century or less ago; instead of its 
former undulating and easily drained sur- 
face, its hills have been cut down and a vast 
amount of new territory added by filling in 
old water ways to a level, but little above that 
of mean hightide. Old drains, with but slight 
original fall, have been extended through this 
filled ground to the new water front, with 
the result that their outlets were little if any 
above low water mark. As the rise of tide is 
about 10 feet, each of these outlets was 
dammed back by the rising tide for 12 hours 
in each 24, and the tide gates provided to keep 
out the salt water shut back the sewage, al- 
lowing it to accumulate in the sewer, deposit 
its solids and saturate any loose soil inits 
neighborhood through the leaky wooden boxes 
very generally used. 


TO BE CONTINUED. 


NoTe.—On page 83 of Boston Municipal Engineering 
in speaking of the standard dimension of cast-iron 
pipe, the weight of iron is given at “.2064 pounds per 
eubiec inch.” This is a misprint, it should be .2604 
»ounds per cubic inch, ) 
iydrants, ete., should be 15 cents per lineal foot of 
pipe; not, “‘ per pound” as given.—Ep, ENG. News. 
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The Physical Theory of the Steam Engine and 
Boiler. 


A POPULAR STATEMENT. 


Written for ENGINEERING NEWs. 
BY ALFRED R. WOLFF, M. E. 


The physical theory of the steam engine and 
boiler, like that of any other branch of 
engineering and natural science, rests funda- 
mentally upon the great principle of the 
conservation of energy. Itis not necessary for 
our purposes to enter into a detailed analysis 
of what is meant by conservation of energy, 
and we may accept as a satisfactory expres- 
sion of its law, that the amount of energy in 
the material universe is ever a fixed quantity. 
It follows from this, necessarily, that what 
is termed expenditure is, in fact, but a change 
of form of energy. There can be no *‘ waste ”’ 
of energy in the material universe, in the ab- 
solute sense of the term though in the at- 
tempt or process to attain a particular effect, 
much of the energy expended may prove to 
be a waste so far as the result desired is con- 
cerned. 

The whole physical theory of the steam en- 
gine and boiler resolves itself, then, into a 
consideration of the changes undergone by the 
energy present (but latent) in the fuel, until it 
is given out (in part) by the engine shaft as 
useful work, cither in driving machinery, 
propelling vessels or overcoming other 
similar external resistances. We will find in 
the course of our analysis that a great—by far 
the greater—part of the energy latent in the 





On page 84, the cost of gates, . 
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fuel will be lost (or a waste) as far as the use- 
ful work available at the engine shaft is con- 
cerned. Indeed, we may as well premise as 
a matter of interest, that necessarily about 
81°, usually a still greater proportion of the 
energy in the fuel, much to the engineer’s 
regret, will go te increase the temperature of 
the surrounding atmosphere, and that with 
the best conceivable forms of steam engines 


FIG. . 
PLAN OF GATE Box AND COVER. 
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and boilers only 19% of the energy of the tye} 
can theoretically demonstrate itself as usefy), 
available power at the engine shaft, while 
practically only 10% is realized in usefy| 
work, 

We may also premise that this low efflcie yoy 
of 19% is not due to faults of mechanical oy. 
struction of the. engine and boiler, nor to 
losses of friction in transmitting motion, byt 


Fic. 7. 
PLAN OF Lowry HvoRANT? Box. 


Plate 14.—Hydrant and Gate Boxes, 































Fig. /. 
Seavice Pipe Connecrion. 
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Plate 15.—Church Stop-cock. 
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results from facts conditioned by physical 
law, and therefore in their very nature unalter- 
able and commanding. 

And yet, despite the great loss which is 
coupled with the employment of steam en- 
gines as converters of heat into mechanical 
energy, they still, and rightfully too, con- 
stitute the leading prime-movers in the world, 
and at the present outlook are destined to do 
so for some time to come, both in regard to 
the number in use, and especially in the 
horse-power equivalent of work their united 
efforts represent. 

The function of the steam boiler is the con- 
version of the heat energy resident in the 
fuel into the heat energy resident in the 
steam. Accordingly, it consists of a furnace 
and combustion chamber, in which the com- 
bustible portion of the fuel is united with the 
oxygen of the air, and of flues and tubes for 
carrying off the heated products of combus- 
tion, the heat of the furnace proper and of the 
gases in their transit through the flues and 
tubes being conveyed to the water in the shell 
of the boiler. The metal of the shell and of 
the tubes being comparatively thin, and the 
temperature of the fire and of the products of 
combustion being largely in excess of that of 
the water and steam in the boiler—the differ- 
ence ranging from some 2,000° Fahr.. at the 
furnace to some 75° Fahr. at the point where 
the gases enter the chimney—,the conduction 
of the heat of the burning fuel and of the es- 
caping gases to the water and the steam is 
very rapid—practically instantaneous. It is 
found, however, that in order to insure proper 
conduction at the point where the gases leave 
the boiler, the temperature of the escaping 
gases must exceed that of the steam and 
water in the boiler by, at least, 75° Fahr., and 
in ordinary practice the gases frequently 
enter and leave the chimney far in excess of 
the 400° Fahr. temperature which this excess 
of 75° implies. 

The water is fed into the boiler at a temper- 
ature say of 165° Fahr. heated to this 
temperature from that of the atmosphere, by 
the exhaust steam from the engine, or by 
other means, The heat conveyed to the water 
first raises its temperature from that of feed 
to that of boiling point under the given pres- 
sure, and then converts the water into steam. 
The function of the chimney is to carry off the 
gases where they will not be annoying or de- 
structive, and to cause the draft; that is, to 
draw inthe amount of air required for the 
combustion of the fuel. The difference be- 
tween the weight of a column of the external 
airat atmospheric temperature, and of the 
column of the lighter heated gases in the 
chimney, acts as the propelling force from 
without to push the atmospheric air below 
the grate, through the heavy mass of burning 
fuel, intothe combustion chamber, and thence 
in the form of gaseous products of combus- 
— the tubes, flues and the chimney 
itself. 

, Having thus briefly indicated the mechan- 
ism of the steam boiler, we may proceed to 
analyze its efficiency as a heat machine. 

_A pound of carbon in its complete combus- 
tion to carbonic acid, that is, in its union with 
the weight of oxygen contained in 12 pounds 
of air, produces, or liberates an’ amount of 
heat equal to 14,500 British thermal units. In 
other words, were all the heat given out by 
this combustion centered on, and entirely con- 
veyed to, 14,500 pounds of water at 39° Fahr. 
it would raise the ‘temperature of this 
amount of water one degree. Or remember- 
'ng that all the energy exerted in the fall of 
‘(2 pounds a distance of one foot, or 772 foot 
bounds of energy, is just sufficient to raise the 
tem perature of one pound of water at 39° Fahr- 
enheit one degree, the heat energy given out 
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by the complete combustion of one pound of 
carbon will equal 772 xX 14,500 =11,194,000 
foot pounds or the work expended in raising 
11,194, 000 pounds one foot, or 11,194 pounds 
1,000 feet. 

Ordinary anthracite coal contains about 5°, 
of oxygen and hydrogen, combined in the 
shape of water so that no heat is derived from 
the hydrogen. The earthy matter, silicates, 
etc., average about say 12°;. Altogether an 
allowance of } is about the correct deduction 
for the earthy and other non-heat-giving 
bodies in the coal, so that the total heat 
energy developed by the combustion of a 


11,194,000 5 
pound of coal equals some = 


6 
9,328,000 foot-pounds 

It is evident that all the heat energy devel 
oped in the furnace by the combustion of the 
carbon of the pound of coal is communicated 
tothe water and steam in the shell, except Ist., 
such heat as escapes by external conduction 
and radiation through the ash-pit, furnace- 
walls, and from the boiler front, and 2d., such 
heat as goes offin the escaping gases of the 
chimney. The boiler is either securely en- 
closed by heavy non-conducting brick-walls, 
or ifit is internally fired (the furnace in that 
case being in a flue within the shell of the 
boiler),it is covered in all the parts exposed to 
the atmosphere by non-conducting hair-felt 
and other covering so that the loss by external 
radiation may be declared to be very small,and 
we venture to assert that in first-class prac- 
tice it does not materially exceed an average 
of one per cent. of the heat energy developed 
in the furnace. The principal luss is therefore 
that measured by the heat energy contained 
in the gases as they leave the chimney, and 
the loss from this source may be readily de- 
termined. 

Let us assume the steam pressure in the 
boiler to be 100 pounds per square inch (abso- 
lute) or that the temperature of the steam and 
water in the boiler will be approximately 325 
Fahr.; the temperature of the escaping gases 
as they enter the chimney should then not 
be more, nor may it, for proper conduction of 
heat of gases to steam and water in shell, be 


less than 400° Fahr., or say 350° Fabhr., 
in excess of external atmosphere and of 
the air entering the furnace. For every 


pound of carbon burned, at least 12 pounds of 
air will be required, so that the least weight of 
gases produced must be 13 pounds. The 
specific heat of these gases is .237, that is to 
say, to raise one pound of these gases one de- 
gree of temperature will demand only .237 of 
the amount of heat required to raise one 
pound of water one degree Fahr., so that 
350 degrees of temperature of these gases will 
correspond to 350 X .237 = 82.95 thermal units, 
and 13 pounds each containing 82.95 thermal 
units will contain altogether 82.95 x 13 = 1078.3 
thermal units. This will represent the loss 
of heat by the escape of the gases from the 
chimney for every pound of carbon burned, or 
for every 14,500 thermal units developed. 
The loss from this source under the conditions 
1078.3 « 100 
stated will then equal = not quite 
14,500 
7.5 per cent. of the total heat energy developed 
by the fuel. 

The loss from this source practically, how- 
ever, is found to be much greater and is due to 
twocauses. 

1. That the temperature of the escaping 
gases is frequently greater than 400° Fahr. 

2. That the quantity of air drawn into the 
furnace is double the amount needed for com- 
plete combustion. 

Yhe first loss good practice condemns, and 
since in many boilers the temperature of the 
escaping gases does not materially exceed 
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400° Fahr., we may disregard this source 
of waste in the present discussion. 

The average of good boiler practice will 
show that at least double the weight of air ab- 
solutely needed for combustion is supplied to 
the furnace. This is ascertained by volu- 
metric measurement and is also made evident 
by the temperature of the fire. A pound of 
carbon giving out 14,500 heat units by its com- 
plete combustion, the mean specific heat of 
the 13 pounds of products of combustion being 
.237, the temperature of the furnace, if only 12 
pounds of air were supplied for each pound of 

14,500 
carbon burned, would be = 4580 Fahr. 
13 & .234 
But if diluted with air equal to a quantity 
needed for complete combustion, the heated 
gases will equal 25 pounds for each pound of 


carbon burned, and the temperature of the 
14,500 ; 

furnace will be 2,440, agreeing 
25 X .237 


with the figures found in practice by pyro- 
metrical measurement. 

It results, then, that for each pound of car- 
bon burned 25 pounds of gases, at tempera- 
ture of 350° Fahr. above that of the atmo- 
sphere will leave the chimney,and the thermal 


- 


loss will equal, instead of the 7.5 above men- 


350 X .237 «K 25 


tioned, 14.5 °%. Adding to 


14,500 

this a loss of one per cent. for conduction and 
radiation through furnace walls, and boiler 
shell to external atmosphere, we obtain as the 
efficiency of the boiler 84.5 °;. This result is 
not unfrequently recorded in experimental 
trials when the boilers are new and kept in 
first class condition, while 80 % is by no 
means an unusual figure in the best working 
practice. 80 °% of the heat of combustion then 
demonstrates itself in the rise of temperature 
of the water in the shell of the boiler and in 
its evaporation into steam. 

The process of the formation of steam with- 
in the boiler consists of two parts, the act of 
supplying 160 British thermal units to each 
pound of water to raise its temperature from 
that of feed, say 165° to the temperature of 
evaporation, say 325° (this corresponds to a 
pressure of steam of 100 pounds), and then 
supplying some 880 extra thermal units, to 
change each pound of water at 325° Fahr., in- 
to steam of the same temperature. The 880 
extra thermal units, known as the latent heat 
of steam, go for the expenditure of that tre- 
mendous amount of internal work involved 
in the strikiniy molecular change noted be 
tween water and steam. Thus we see that some 
160 + 880 = 1,040 thermal units are needed to 
change each pound of water fed into the 
boiler, into steam of 100 pounds pressure, and 
were all the heat of combustion of our pound 
of carbon utilized effectively in this progess, 
without any loss whatever, the pound of car- 
14,500 

say 14 pounds 
1,040 
of water into steam, under the conditions 
named. Only, however, 80 % being available, 
the evaporation falls to 14 « .8° = 11.2 pounds 
of water per pound of carbon, which accords 
with the record of experimental tests of the 
performance of boilers. 

This briefly explains the physical theory of 
the steam boiler. It only remains to be added 
that a portion of the waste of the chimney 
gases is occasionally recovered by providing 
that the gases after they leave the boiler heat 
the air supplied to the furnace. However, 
these and similar expedients practically only 
enable a small percentage of saving of the 
heat of the gases. Still we may conceive that 
by like methods, the boiler efficiency may be 
raised to 90 °%, and we adopt that figure as the 


bon would evaporate 
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best which the physical theory of the boiler 
admits of. 

We started out by saying that, by the very 
condition of physical law, the steam engine 
and boiler combined could, in their most per- 
fect forms conceivable. only realize 19 % of 
the heat energy in the fuel, and still we have 
seen that an efficiency of 90 % is theoretically 
attainable in the boiler. It would follow 
then, if our original statemeft be correct, that 
the great squanderer of heat is the steam en- 
gine itself and that the efficiency of the 
most perfect steam engine conceivable can- 
not exceed 21 per cent. To make this clear 
will necessitate some explanation of the fun- 
damental laws of thermodynamics. We shall 
first, however, following the same plan of the 
boiler discussion, give just a brief account of 
the mechanism of the steam engine. 

The steam is led from the boiler by means 
of a large pipe to a receptacle at the top or 
side of the cylinder of the engine, such 
a receptacle being known as the valve 
chest. This valve chest contains the valves 
or metal pieces which slide over ports or open- 
ings leading to the cylinder. The valves are 
operated from moving parts of the engine and 
are so arranged and their motion so regulated 
that while the steam enters from the valve 
chest through one port to one side of the pis- 
ton, moving the piston forward, the other 
port is open to the atmosphere, or to the 
condenser, so that the steam on the other side 
of the piston escapes to the atmosphere or to 
the condenser. By piston is meant the disc in 
the cylinder on which the steam exerts its pres- 
sure and which it moves. After the piston 
has moved a portion of the entire length of the 
cylinder, or has made a fraction of its stroke, 
the valve admitting steam into the cylinder 
has, in its motion, reached such a position as 
to no longer admit steam into the cylinder, 
and the steam then present in the cylinder 
continues to propel the piston forward, but of 
course falls correspondingly in pressure. By 
the time the forward stroke of the piston is 
completed, the position of the valves has so 
changed that steam of initial pressure is ad- 
mitted by the second port to the reverse side 
of the piston, and the front end of the cylinder 
is open to the atmosphere or to the condenser. 
The result is that the steam onthe forward 
side of the piston escapes into the atmo- 
sphere or into the condenser,and the steam on 
the rear side forces the piston to complete the 
return stroke, when at the end of the return 
stroke the valves are again in their initial posi- 
tion, and the forward stroke again begins. 

Constant reciprocating motion of the piston 
thus ensues. This is converted into rotary mo- 

tion by a connecting rod and crank and shaft, 
and the power is stored, steadied and regu- 
lated by a large wheel onthe shaft known as 
the fly-wheel. When the steam, after leaving 
the cylinder, exhausts into the atmosphere, the 
engine is known as a non-condensing engine 
(sometimes erroneously called high pressure 
engine),and when the steam enters a condenser 
or a vessel in which it gives off its latent heat 
to water circulating in tubes, and is changed to 
water—which condensed water is then fed into 
the boiler—,the engine is known as a condens- 
ing engine, sometimes erroneously called low 
pressure engine. A compound engine is one 
in which the expansion of the steam takes 
place successively in two or more cylinders, in- 
stead of one cylinder. Having thus briefly in- 
dicated the method of operation of the steam 
engine, we may proceed to discuss its theory 
and efficiency as a heat machine. 

The function of the steam engine is the con- 
version of the molecular motion of heat 
(of the steam) into the sensible motion of the 
heavy moving masses of the engine, the 

iston, fly-wheel, ete., which latter being 
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weight in motion represent energy availa- 
ble for external work. An engine in the 
physical sense, is, then, simply a device for 
lowering the heat energy resident in the 
steam, the difference of the heat in the steam 
in its initial state, and in the final state when 
it leaves the engine, being transformed into 
mechanical work. The expansive property of 
the steam, by virtue of which it exerts pres- 
sure, is the means used for effecting this 
lowering of heat (or change of heat into me- 
chanical energy); forthe exertion of pressure 
against a resisting mass, which mass is set in 
motion, requires the expenditure of energy. 
This is derived from the heat energy initially 
in the steam. The effect is that the molecu- 
lar rotations and translations of the particles 
of steam, which are synonymous with the 
term ‘ heat’’ decrease in velocity, and the tem- 
perature (also the pressure) of the steam is 
lowered by an amount equivalent in heat en- 
ergy to the energy expanded in mechanical 
work. It is very important in a correct under- 
standing of the physical theory of the steam 
engine to bear in mind that the propelling or 
expanding fluid (steam) simply represents a 
medium for the lowering of the heat energy 
resident in the fluid, and for the conversion of 
such heat energy-into the mechanical energy 
represented by the moving parts of the ma- 
chinery. This brings us to a consideration of 
the first law of thermodynamics, to which we 
have already referred in our discussion of the 
boiler question, though we did not there men- 
tion it by name. 


TO BE CONTINUED. 
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The Greathead Injector Hydrant for Fire 
Extinction, 





As the Greathead system of increasing pres- 
sure on hydrant streams from existing water 
supplies in great cities has been lately pro- 
posed for New York, but seems to be little un- 
derstood, we give the following account of the 
system as practiced in Hull and London: 

in a paper lately read by Mr. J. H. Great- 
head before the Mechanical Science Section 
ofthe British Association, at Southport, the 
author points out the fallacy of continually 
maintaining upon a distribution service a 
pressure sufficient also for fire extinction, and 
he then describes the system he proposes 
as an economical and efficient substitute. 

His proposition is to utilize any existing 
water supply for volume required, but to sup- 
plement insufficient pressure by applying 
power obtained from a separate system of 
small mains conveying water under a pressure 
of from 800 to 1,000 lbs. per squareinch. This 
power is applied toa hydrant stream through 
the medium of the well-known accumulator 
system for hydraulic power introduced years 
ago by Sir William Armstrong, and by an in- 
jector hydrant connected with the street 
hydrant. The fire stream would be deliv- 
ered directly from the hydrant without the 
intervention of a fire engine, and the stream 
delivered would have a pressure proportioned 
to the relative volumes from the two pipe sys- 
tems and the initial pressures on the two sup- 
plies. : 

The injector hydrant (see illustration) is 
based upon the principle of the “lateral in- 
ductive action of fluids’”’ as utilized by Giffard 
in his injector and in various other ways. In 
the diagram, Figs. 1 and 2 show sections of a 
double hydrant on an 8-inch main. A is the 
branch for supplying water from the ordinary 
city system, and this branch may be long or 
short as the conditions would require; Bis an 
ordinary screw-down valve closing the branch 
A; the branch C, from a small hydraulic 
power pipe, bending upwards terminates in 
the nozzle and is directed into the ascending 





limb D of the hydrant, and beyond this nozz\. 
are two trumpet-shaped guide tubes I, held jn 
the iron casing D. The hose attachment js 
made at E. 


The inventorsays that the quantity of power 
water required to produce any desired jet wi|| 
depend on the pressures in the ordinary water 
service. To produce an inch jet of 150 ga). 
lons per minute, with a low pressure of 39 
pounds, the quantity of power water required 
would be 25 gallons for each 150 gallon one. 
inch jet; and for 14 such jetsit would be 353 
gallons per minute. Assuming that 14 jets on 
a single line of pipe were required at one time 
—an improbable condition—,and thatthe point 
of discharge was distant half a mile from each 
of only two accumulator stations, this quan. 


Fis. 1. 





THE GREATHEAD INJECTOR HYDRANT. 
tity of water could be sent through a 33-inch 
pipe with a loss of only 12 per cent. of the 
power by friction. 


The actual size of the power pipes would be 
determined, however, by the extent of the dis- 
trict assigned to each engine furnishing the 
power. Mr. Greathead claims, that, as the 
pressure in the ordinary main is fully utilized, 
with 25 pounds pressure in the mains the re- 
sultant efficiency of the hydrants with the in- 
jector attachment would be double that of a 
fire engine. As to cost, he estimates that the 
entire metropolis of London could be _ pro- 
tected by an efficient system of injector hy- 
drants for £1,500,000, or say, $7,500,000, includ- 
ing pipes, hydrants, engines, pumps, accumu- 
lators, etc. The working expenses at the out- 
side would not exceed $15,000 per annum; 
and with interest at 3} per cent. the annual 
cost would not exceed £55,500, or $277,500. 

Mr. Greathead furnishes the following table 
of high pressure, or power water, required for 
various heads of low-pressure water to supply 
the jet described :— 


= ars 
| High Pressure at 


Low Pressure Supply. | 700 lbs, per Sq.Inch, 





} | 
Lb. per sq. inch. Feet head. | Gallons per minute. 


138 3.7 
50 115 10.9 
40 92 18.1 
30 69 | 25.2 
20 46 32.4 
10 39.6 


23 


The above table is founded on the results of 
experiments with from 10 to 20 pounds pres- 
sure per square inch of low-pressure supply. 
The high pressure is taken at 700 pounds perf 
square inch. The quantity given is for a jet 
of 150 gallons per minute delivered from a one- 
inch nozzle, variously estimated to ascend to 
a height of from 75 io 84 feet, and requiring 4 
pressure of 100 feet head at the back of the 
nozzle. The length of hose is taken at 200 feet 
of 24-inch “ brigade” hase, the resistance of 











which for that discharge is taker at 3 inches 
of head per foot of hose. 

In answer to an objection raised by Mr. 
Baldwin Latham, that the hose would prob- 
ably burst under the undue pressure if it was 
permitted to kink, Mr. Greathead says that 
under such conditions the hose would prob- 
ably burst, but that in any case a valve was 
so placed as to prevent any back pressure 
upon the ordinary water mains. 

The advantages of this augmentation of 
power or pressure simply, as contrasted with 
an increase of total water supply to meet a fire 
demand, become apparent, when we compare 
the relative volumes of water required for 
domestic consumption with that actually used 
up annually in the extinction of fires. The 
daily water supply of London is 150,000,000 
gallons, while the total quantity used in 1882 
for fire purposes was 17,000,000 gallons for the 
whole year. In New York, the figures stand 
at about 110,000,000 gallons daily for general 
consumption, and 53,000,000 gallons for the 
annual fire consumption. 

As to the feasibility of subjecting mains to 


the enormous power pressure required, that . 


portion of the system has passed beyond the 
experimental stage in the supply of hydraulic 
power in Hull and in London. Mr. E. B. 
Ellington, M. Inst. C. E., in a paper upon the 
“Recent Progress in the Public Supply of Hy- 
draulic Power’ (reprinted in ENGINFERING 
News of May 16, 1885,) says that he has eub- 
jected pipes to a test as high as 2,500 pounds 
per square inch, in a 6-inch pipe 1}-inch thick, 
and applied the test for some time without 
any sweating. And on the oil-pipe lines of the 
Standard Oil Co. wrought-iron pipes with 
screwed joints are frequently subjected to 
pressures reaching 1,500 pounds. The pipe 
used by Mr. Ellington at Hull had flanged 
connections, so designed as to have a breaking 
strain of 5,030 pounds per square inch. The 
valves used are of the balanced valve type, and 
a 6-inch valve pressed upon its seat with a 
pressure of 8.8 tons can be manipulated with 
ease with one hand on a 12-inch lever. 

The system was originally applied to Hull 
as a source of hydraulic power for many pur- 
poses, but in 1884, through the use of the 
Greathead injector, it was employed success- 
fully in the extinction of fire. Mr. Ellington 
computes as the result of experiment that the 
useful effect obtained from the power water as 
applied to a fire stream is from 30 to 33 per 
cent., according to the initial pressure in the 
ordinary service. In London, in the neigh- 
borhood of Blackfriars and London Bridges, 
hydrants of the same description are now in 
use in connection with the hydraulic power 
mains put into service there in November 1883. 


mg 
Quaker Bridge Dam and Reservoir. 


Reports of the Chief Engineer of he Aqueduct Commis- 
sion and the Chief Engineer and Consulting En- 
gineer of the Department of Public Works to 
the Aqueduct Commissioners. 





New York, February 3, 1886. 
To the Hon, the Aqueduct Commission: 

GENTLEMEN: 

In response to your resolution of January 13, 1886, I 
respectfully submit the following statement of the 
“reasons why the Quaker Bridge Dam should be con- 
structed:” . 

In order to intelligently select sites for storage re- 
servoirs above Croton Dam, to increase the delivery of 
the present aqueduct, a hydrographic survey of the 
Croton Basin was made in 1857-8. The purpose of this 
survey was to examine localities where dams could ad- 
vantageously be thrown across the Croton river, or its 
tributaries, in order to fill portions of the valley above 
vach dam, and secure sufficient storage to keep the 
then existing conduit supplied during droughts. 

This survey developed fifteen possible sites, from 
bares to select the two or three reservoirs then re- 
qu le 


Two of these are constructed and in use. and the 
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third is now ordered to be built at Sodom. The amount 
of storage ‘hat these three reservoirs hold, viz.. 14,700,- 
000,000 gallons, was considered sufficient to insure the 
full delivery of the old aqueduct during the severest 
droughts, with a safe margin of storage. 

An additional aqueduct was not contemplated when 
this hydrographic survey was made, and from the fif- 
teen possible sites such were to be selected as promised 
the most economical and the best results, in order to 
provide storage for the old aqueduct only. 

These three reservoirs were chosen, because rock 
foundations existed on which to build safe dams. Ex- 
sminations of the twelve remaining dam sites indicate 
incertain foundations. Some have rock at one end. 
ind part of the bottom of the dam, only; the other end 
butting into a hillside, where rock is probably beyond 
reach. Examinations of the most desirable ones indi- 
cate the rock foundations to be nearly as far below the 
stream, and involving the same problems ae at Quaker 
Bridge. 

Twenty-nine thousand million gallons are now con- 
ceeded to be necessary upon the completion of the new 
aqueduct, to re-fill the reservoirs depleted by three 
successive years of drought. The scheme urged by the 
lawyers and amateurs, who calculate on an average, in- 
stead of a minimum,rainfall, would necessitate for its ac- 
complishment the making of a series of most thorough 
examinations for foundations, ete. 

From one to two years would probably elapse before 
their construction could be commenced, and if their 
foundations prove to be such as are now indicated, 
they would take nearly as long to complete after that 
time as the Quaker Bridge Dam, for which preliminary 
examinations and plans are now completed, and nearly 
ready for execution. 

There is, therefore. every reason to believe that, by 
means of the Quaker Bridge Dam the required storage 
ean be soonest secured, Should the before mentioned 
upper dams in the plan of the opposition be built, they 
should be of the most reliable character, because one 
end of the present Croton Dam below them consists of 
an earth embankment; therefore, if one of the dams 
above were to fail, it would inevitably carry away the 
present Croton Dam. To ‘build them in a reliable 
manner would involve in a total cost far exceeding 
that of the proposed Quaker Bridge Dam, involving a 
greater total expenditure, both of money and time, 
in order to secure storage needed at once, and would 
also involve the same (so-called) unknown quantities. 

On the contrary, one of the strongest arguments in 
fuvor of building the Quaker Bridge Dam is that it will 
be the very best safeguard against such a disaster, for in 
the case of the failure of one of the upper dams, its 
ample spill-way, or waste-weir, would pass the flood 
without injury to the great dam. Even if it partly 
passed over the dam itself, as well as through its waste- 
weir, no serious disaster to the great dam would ensue, 
as there would then be a waste space of over three 
thousand feet in length. The reservoir itself would 
also constitute a great diminisher of the force of the 
flood, which could but gradually fill thisenormous con- 
tainer. raising its surface with sufficient slowness to 
enable its great spill-way to pass the flood harmlessly. 
Even if the Croton Dam embankment were injured 
during such a flood, the city’s supply would not be 
jeopardized. Therefore, if the Quaker Bridge Dam be 
not built asa protection against such danger. every 
new dam built increases the danger to the Croton Dam 
and the city’s water supply. 


As the extravagant statements made by its oppo- 
nents of the cost of the Quaker Bridge Dam have been 
refuted by the ablest engineers, and as three of the fi- 
nancially strongest contractors have expressed their 
willingness to construct it, at, or below, my estimate of 
its probable cost, I will only further state that, if my 
calculation of the expense of the deep excavation for 
its foundation, so much doubted by non-professionals, 
were doubled, it would only add $300,000 to the total cost 
of its construction. : 

The masonry required can be calculated as closely as 
to its cost and safety, as that of any other known engi- 
neering structure, or of a simple house wall. Although 
large, itis not experimental in its character. It has 
been condemned b3cause of its unprecedented magni- 
tude. So is its supplement, the Aqueduct, involving 
engineering problems of far greater moment, unpre- 
eedented in magnitude. For instance, the carrying of 
the Aqueduct down 150 feet under the Harlem river, in 
uncertain rock, to sustain a head of about 270 feet of 
water pressure, is a much bolder engineering problem 
than any involved in the Quaker Bridge Dam. 

The old Aqueduct was also an enterprise without 
parallel in its day ; so, also, was the East River Bridge. 
But the great amount of storage obtained by the great 
dam warrants itsconstruction, These results will be 
secured by it, in less time than in any other way. Being 
atthe mouth of the river, the storage results produced 
are far in excess of its cubical contents, because the 
whole flow of the river ie constantly restoring, or “ pay- 
ing back,’ what is drawn out. 

A large accession of water due to the sudden rise of 
the river by short, heavy showers, occurring frequently 







119 





during droughts (when water is nrost needed) is now 
lost over the present Croton Dam. This water would 
all be caught and stored by the Quaker Bridge Dam. 
The smaller reservoirs proposed, although aggregating 
the same in cubical contents, lose the water collected 
from the 115 square miles below them, which must ne- 
cessarily run to waste over Croton Dam. This is sim- 
ply because the Aqueduct can carry but a small part 
of such flood water. A corresponding waste would also 
occur from the overflow of small upper reservoirs, 
which, being shallow, would fill and spill over in flood 
times, as is the case now at Croton Dam. and the great 
dam at the mouth ofthe riveris required to stop all 
such losses, The utilization of the whole water-shed 
to secure which the new Aqueduct is being constructed. 
cannot, therefore, be realized unless the Quaker Bridge 
Dam is built. This makes it the most indispensable 
feature of the new storage system. If delayed. the 
march of improvement will take posession of its basin. 
by the building of a railroad, already projected, and 
prevent its final accomplishment. Then the heavy ex- 
penditures now being made by the City on the great 
size of the new Aqueduct will be practically thrown 
away. 

As to the purity of the water stored, I would state 
that, from a personal knowledge as topographical en- 
gineer of the surveys of 1857, covering the whole water- 
shed, and from the 28 years intervening of inspec- 
tion and careful study of the basin and the river, the 
water at the sources of the river and its branches is not 
in as good condition to store as at the lower end of 
the basin. 

The swa~ps and peat bogs at the head waters of its 
several branches affect and noticeably discolor it, and 
the indications are, from comparative chemical tests 
frequently made, that the water at the lower end of the 
river is purer anc in a safer condition tostore than 
above. This is proven by a comparison of the water of 
rotons Lake with that of Boyd’s Corners Reservoir 
above. 

The water is erated and purified by its flow through 
the river, and by mingling with the purer water which 
enters the river from the lower and best part of the 
water-shed, causes it to bein the best condition to 
store far down in the great reservoir at the mouth of 
the stream. The whole river flows through, and 
ehanges the water stored by the Quaker Bridge Dam 
every three or four months, also rendering it impos- 
sible for any part to become stagnant. Furthermore, 
the plans also provide for securing circulation at all its 
parts and at all its depths. 

One of the reasons assigned by the opponents of the 
Quaker Bridge Dam for building a number of smail 
reservoirs in the upper part of the water-shed is, in 
reality, a very cogent plea against building them, and 
in favor of constructing one large reservoir at the 
lowest available point of the river. It is urged that, if 
one of the small reservoirs should become foul, it can 
be emptied andits basin cleaned. Now, by their plan, 
if one of them should show signs of deterioration, it 
must be drawu_ off at once, and possibly lost over Cro- 
ton Dam. If allowed to remain and ome actually 
impure, there is no way of getting rid of it save by dis- 
charging its bad water into the river, to the injury and 
contamination of the city’s entire water supply. It 
could not be retained in its own_ basin, because floods 
would foree it into the stream. In the Quaker Bridge 
for and per- 

rovides for 


Reservoir these conditions are provide 
feetly controlled in its own basin. It also 
purifyingthe reservoir above, for at the first appear- 
ance of any impurity mans of them, they can be drawn 
off and their water purified by wration during flow to 
and dilution in the great reservoir below. where the 
water would not be lost. 

It has been and still is the practice all over the world 
to obtain storagein the greatest bulk and depth pos- 
sible, to preserve its purity. Great depth and bulk 
lowers the temperature in hot weather far below 70 de- 
grees, which prevents fermentation. If nature had 
made a dam at Quaker Bridge and formed there this 
great lake with the Croton river flowing into and 
through it. no one would have doupted the desirability 
of utilizing such water for the city’s supply. 

The above conclusions are drawn from incontrovert- 
ible facts, procured by actual measurement for many 
years of the real flow of the Croton River over the Dam 
and through the Aqueduct. Calculations based on av- 
erage rain-fall are unreliable and mislsading, owin 
to atmospheric conditions, evaporations, degrees o 
saturation of the earth, etc. easurements of flow 
give truthful results and alone should be depended 
upon. 

he opponents of the Quaker Bridge Dam base their 
speculations upon abstract theories, not applicable to 
the exceptional conditions of the Croton water-shed. 
They also base their estimates of quantity and of the 
time necessary for the refilling these small reservoirs 
on an average rainfall, getting thereby an excessive es- 
timate. Experience and common sense show that the 
minimum should be taken. otherwise in a succession 
of dry years only a limited number of these reservoirs 
on each stream could be refilied. Thus it will be seen 
that the conclusions of the Union League Club Com- 
mittee must be reversed, to fit the facts upon which 
alone sound engineering deductions can be d. To 
rocnpehanee. e Quaker Bridge Dam should be built 
at once, use: 


‘irst.—It is the surest and most expeditious means of 
securing the required storage. 
Second,—Becauee it will give the purest water. 
Thrd.—Beeause it gives the best control of storage. 
Fourth.—Because itis the best safeguard against the 
moppage of the city’s supply by a ible failure of 
dams ve, to Colaiary of Croton Dam. 
Fitih.—Beecause without it the supply of the whole 
water-shed cannot be secured, and the size and cost of 
the new aqueduct will be rendered unwarrantable. 
Sizth.— use it best preserves healthful conditions 
for inhabitants in the Croton valley by keeping the 
bottom of the reservoir always covered, and prevents 
local malarial influences, 
Very respectfully, 


B. 8, Courca, Chief Engineer. 
TO BE CONTINUED. 
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“is answer to. a query from several of our 
subscribers as to what was covered by the item 
of ‘“‘labor’’ in cost of pipe laying in Boston 
(see page 84), we have been kindly furnished 
with the following particulars by Mr. Dexter 
Brackett, engineer-in-charge of the Boston 
Water Department. The item of “labor”’ in- 
cludes cost of trenching, pipe laying, refilling 
and rolling. It does not cover the cost of re- 
paving, as the pipe laying is done almost en- 
tirely in unpaved streets. Mr. Brackett says 
that in refilling trenches the material is pud- 
died after the trench is filled and then 
thoroughly rolled with a grooved roller, so 
that the street is practically left in as good 
condition as before the work was commenced. 

The item of *‘total cost’’ gives the average 
tota! cost of laying pipe of the given sizes as 
the work is done in Boston. But the fact 
should be taken into consideration that this 
work is done entirely on petitions for exten- 
sions,200 feet in one place and perhaps 500 feet 
in another, two or three miles distant, The 
cost is consequently higher than it would be 
for laying a continuous system 


Accorp1Nne@ to the Boston Herald, an attempt 
is to be made to secure the passage of a bill 
modifying the rates of postage on the annual 
reports of colleges and all other institutions of 
learning and all annual proceedings of mis- 
sionary and benevolent societies, so that, in- 
stead of paying as at present one cent for each 
two ounces or fraction thereof, the payments 
shall be made at the rate of two cents per 
pound, or at 4th class rates. 

This movement should attract the attention 
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of technical societies throughout the Union; 
for example the American Society of Civil En- 
gineers and probably many other societies 
have to pay at the ounce rate, and it is under- 
stood that the Society of Civil Engineers 
would save between $450 and $500 per annum 
on their publications, if they could be sent at 
the pound rate, and it does not seem right 
that gentlemen who are engaged in increasing 
the world’s stock of useful information, should 
be compelled to pay a higher rate of postage 
than, say, the Police Gazette. 

We hope the directors of the American So- 
ciety of Civil Engineers will move in this 
matter, and, both through their own members 
and the co-operation of other societies, sup- 
port the proposed law. 
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The Engineer, in commenting on the recent 
discovery that British bayonets are not what 
they should be, suggests that some restric- 
tions be put upon their use as pokers and toast- 
ing-forks during an active campaign. The 
advice is good, per se; but practically we fear 
there would be some difficulty in enforcing 
regulations of that character; the bayonets 
are only used, when used at all for these non- 
military purposes, under conditions that are 
hardly amenable to rules. 

Tue New York Chamber of Commerce has 
appointed the Hon. John Bigelow to meet the 
Commission of Count Ferdinand de Lesseps, 
which is shortly to investigate the present 
state and future possibilities of the Panama 
canal. 

This gentleman, who, besides his service to 
his country as Secretary of the Legation at 
Paris during a very trying time, has more than 
the average literary ability, will tell exactly 
what he thinks he sees. The probable rela- 
tion between his perspective and the state of 
the case, however, can be judged of by those 
who know how thoroughly his views were 
warped by the clerical reactionists and Ger- 
man merchants of Mexico, during his visit to 
that country. 

As de Lesseps has carefully abstained from 
inviting guests from any engineering society, 
it may be wondered that our Chamber of Com- 
merce,which probably prides itself on its prac- 
tical ideas, should not have sent a represen- 
tative conversant with engineering opera- 
tions. 

The Boston appointee is Nathan Appleton. 
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The Making of New Land in Boston, 


According to the report for 1885 of the Har- 
bor and Land Commissioners of Boston, the 
Commonwealth‘of Massachusetts owned on the 
Back Bay, in 1857, 4,723,998 square feet of land. 
Of this area, up to Dec. 31, 1885, 371,708 feet had 
been donated for various public purposes; 
2,035,494 feet had been devoted to streets and 
passageways, and 2,305,762 feet sold to private 
parties. The amount remaining for sale on 
the last date was 11,144 feet. 

The gross proceeds from land sold was 
$5.035,563.42, and the cost of filling, grading, 
curbstones and expenses of auction sales to 
date givenwas $1,641,924.05. The net proceeds 
were thus $3,393,639.37. The average price per 
square foot of all land sold on the Back Bay 
is $2.18, though the average price of sales for 
some years past exceeds $4.00 per foot. 

In the deeds given to private purchasers by 
the Commonwealth there are restrictions 
which require all buildings to be at least three 
stories high, and forbid their use for any me- 
chanical (and on Commonwealth avenue, any 
mercantile) or manufacturing purpose. The 
houses must be set back from the street 20 to 
25 feet, according to location, and the permis- 
sible projection of steps, doorways, bay-win- 


dows, etc., is very explicitly laid down in the 
deeds. A passageway 16 or 25 feet wide is |aiq 
out in the rear of all houses which is to contajy 
the sewers of the district. 

The streets in this section are fitled uy anq 
graded, the curbstones set and the gutter 
paved by the Commonwealth; and the rea; 
passageway will be filled by the Commopy. 
wealth but must be kept open and maintaij« 
by the abuttors. The State builds the sewers 
or causes them to be built, but charges ;, 
each abutting lot one-half the expense of eo) 
structing the sewer opposite each lot. As t}. 
land is filled, the sewers must be built anq 
maintained by the State, but at the expense of 
abuttors, until the city accepts the street or 
passageway, when the latter assumes the cos; 
of maintenance. The deeds include a clayse 
prohibiting the erection of stables on this 
land ;. but this is now modified so as to permit 
the erection of private stables as appurten. 
ances to dwelling-houses, but under strict reg. 
ulations as to method and use. 

On the South Boston Flats the Common- 
wealth has 99.46 acres, 82 of which are now 
filled to grade 13. Inobtaining the filling ma- 
terial 90 acres of the main harbor of Boston 
have been deepened to 23 feet at low water, 
The ultimate purpose is to utilize these flats 
for railway and commercial purposes, anid by 
means of a junction railroad to center here al| 
the lines entering Boston. 
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The Buildings of New York. 


The report of the New York Fire Depart- 
ment, for the year ending December 31. ss 
gives statistics from actual count as to the 
number and class of buildings in this city, 
and also as to number and distribution of 
families in each. We make the following ab- 
stract: 

In the thirteen districts of New York, ex- 
tending to the Yonkers line, there are 81,255 
buildings used for dwellings exclusively; 22,- 
995 for business exclusively, or a total of 104,- 
250. Including sheds, bridges, piers, etc., the 
aggregate of all structures is 107,807. Of dwel- 
ling houses, 9,588 are more than four stories 
high ; and of business houses, 4,611 are above 
the same standard. 

Classified as to families occupying them, a 
total of 32,576 contain one family each, and 
48,679 buildings contain more than one famil) 
each. 

The fourth, fifth and sixth districts lie 

tween Chambers and Fifty-ninth streets; 
cover 4,384 acres and contain 59,273 buildings 
of all 'kinds. 
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Report of the Boston Water Board to 
Dec, 31st, 1885. 


From the report of the Boston Water Boar, 
for the year ending December 31, 1585, we 
make the following extracts as of general in- 
terest :— 

The reservoirs, conduits and main pipe lines 
are in generally good condition; the new 
reservoir No. 4, on Cold-spring brook, is com- 
pléted; the completion of the new High- 
Service works has been delayed by the action 
taken in regard to the pump contracts, and 
work on the high-service reservoir wil! be 
finished by December 1, 1886. No new work 
requiring any considerable expenditure of 
money is contemplated for the present year, 
though certain matters are being investizated 
which may be developed during the season. 

The Board state that the use of the Deacon 
Detector system and sidewalk stop-cocks 
have materially contributed in keeping dow! 
the consumption of water to the standard of 
1884. The daily average consumption pet 
head was 72.4 gallons for 1885, as compared to 















1.9 for 1884 and 94.9 for 1883. In the report of 
Mr. Dexter Brackett, in charge of this depart- 
ment, we find a tabular statement of reduc- 
tions effected in the metered districts between 
the Deacon readings of 1884 and 1885. This 
table shows that in the year the gallons saved 
daily per head of population ranged in the 
yarious districts from 11 to 39. In some sec- 
tions where the night waste per 24 hours had 
been 40 gallons in 1884, this was reduced to 13 
gallons in 1885; in others the night reduction 
was from 69.4 gallons to 21.4, 

During the year 1885 about 9,000 of the 
Chureh stop-cocks were received and tested, 
and between May 13 and November 27, 1885, 
the work being commenced on the first date, 
5,584 have been set. The results already ob- 
tained show that an accessible stop-cock on 
every service-pipe is of great advantage in de- 
tecting waste. Each service-pipe was tested 
between 11 Pp. M. and 4A. M., and nearly 25 per 
cent. of the total number so tested were re- 
ported for examination. The total waste 
from the 1,319 services found defective was 
38,000 gallons per hour. 

The Board report that the affairs of the 
Meter Division are in an unsatisfactory state. 
A large pumber of the meters supplied by the 
Tremont Meter Co. have been rejected after 
trial, and the company have yet failed to re- 
place them. 

As regards new water supply application 
has been already made to the Massachusetts 
Legislature for the waters of the Shawsheen 
river, to replace the present Mystic supply, 
which is rapidly becoming contaminated ; 
it is expected to furnish 20,000,000 gallons per 
day. 
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Snow Storms and Cable Railways in 
England, 


The Londoners who go to pieces badly ona 
fall of 5 or 6 inches of snow, are very much 
pleased with the working of the cable road 
they have; it was about the only mode of 
locomotion, except the underground, that 
was not interrupted during their late storm. 
lron asserts that they ran without difficulty 
and that the superintendent wished for more 
snow so that he could show what he could do, 
and that on Highgate Hill, grade 1 in 11, where 
teams of six horses could not pull 4 tons, the 
vehicles were attached to the cable cars and 
were drawn up without difficulty. 

This is in effect the same experience had 
last winter in Chicago, until the shaft of their 
winding engine broke down. In spite of the 
intense cold, and drifts, said to have been six 
feet deep, the cable pulled the cars steadily 
through, until the four 24 x 48-inch cylinders 
twisted offthe shaft of their winding drums. 
This year they have added two 30 x 60-inch cyl- 
inders and strengthened their shaft, proposing 
to pull their cars through anything that any 
blizzard may bring. 
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The Use of Explosives in Sinking Tubular 
Foundations, 


Le Génie Civil, of January 23, in describing 
the construction of the Palma bridge over the 
Guadalquivir river is Spain, notes the use of 
explosives in sinking several of the tubular 
piers. 

Work was commenced in the spring of 1834 
upon the foundations, and compressed air was 
employed on the first pier, which was made 
up of two cast-iron columns, each 8 feet in dia- 
meter. But progress was interfered with by 
frequent rises in the river to the extent 
of 16 to 18 feet,and by the fact that the 
depth to hard bottom was only about 34 feet 
below the water surface, and the heavy coun- 
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ter-weight thus required to overcome the lift- 
ing effect of the compressed air was awkward 
to handle under the controlling conditions. 

M. Jardin, the engineerin charge, tinding 
it impracticable to increase the weight con- 
ceived the idea of employing dynamite as an 
aid in sinking his piers. His method was as 
follows :—The cylinder being cleaned out and 
all made ready for a “‘ sink,’’ holes were bored 
horizontally out under the cutting edge, and 
cartridges of dynamite inserted. Wanting 
electrical apparatus the firing was done by 
fuse cut to a length sufficient to permit the 
men to escape from the cylinder which was 
filled with water before firing. The simultan- 
eous explosion of the cartridges produced 
the intended effect,and the process was re- 
peated, until the desired point was reached. 

M. Jardin claims that this method may be 
applied without danger, provided that the car- 
tridges are placed as far as possible away 
from the cylinder, which would otherwise be 
broken. The effect upon the soil was compar- 
able to alight earthquake shock, at times ac- 
companied by jets of water thrown up around 
the pier; but more frequently, with depths of 
27 to 30 feet of earth, the gases of explosion es- 
caped into the interior ‘of the tube without 
making any outside demonstrations. 

The process was applied only to one pier; 
other methods being adopted for the rest of 
them. 
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The Leveling of Siberia. 

The results of the Siberian levels, the great- 
est work of the kind ever attempted, are at 
last published. The work originated in the 
Russian Geographical Soc. and had for its pur- 
pose the determination of the height of a great 
part of Siberiaabove sea level. The preliminary 
results were known in 1878; the whole length 
ofthe leveling from Zwerigolowskaja on the 
Tobol to Lake Baikal was 2,040-English miles. 
Unfortunately the starting point is only con- 
nected with the Black or Baltic Seas by trian- 
gulation alone, and there is an uncertainty in 
the figures to the extent of 30 or even 40 feet. 

Lake Baikal is given as 1,561 feet above sea 
level; the highest point reached was 2,029 
feet, a little east of the river Ud. The 
elevation of Lake Ladoga was found to be 
16.3 feet above the Gulf of Finland, instead of 
66 feet as formerly stated. According to the 
new determination, the slope of the river 
Neva is about the same as that of the Volga 
in its middle course, while formerly it was sup- 
posed to be four times as great. 

re 
The Panama Canal. 


The Bulletin du Canal Interocéanique, for 
January 15th, says that Charles A. de Lesseps 
sailed for Panama on January 6th, accom- 
panied by M. Jacquet, Inspector General and 
M. Boyer, Chief Engineer des Ponts et Chaus- 
sées ; the latter is director of works at Panama. 
(Ferdinand de Lesseps sailed for Panama on 
January 28.) 

The report of work done for the months of 
September, October and November 1885 gives 
the following amounts respectively :—608,000, 
715,000 and 687,000 cubic metres excavated ; 
heavy rains in October and November have 
delayed the work. 
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PERSONAL. 





Ricuarp M. Stanton, a well-known and 
wealthy contractor and builder, died suddenly in 


Bridgeport, Conn.. on Feb. 16, of heart disease, aged 60 
years. 


Joun L. OGDEN was, on Feb. 11, elected by the 
City Councils of Philadelphia as Chief Engineer of the 
Water Department of tha‘ city. Mr. OGpem has been in 
the Water Department for many years as Engineer-in 






Charge of the distribution and is thorougbly posted 
in all that relates to this extensive and intricate system. 


Samve. H. Dory, formerly Chief Engineer of 
the Chieago and Atlantic Railway, has been appointed 
Assistant Engineer of the Fremont, Elkhorn and Mies- 
ouri Valley and Sioux City, and Pacifle railroads (Chi 
cago and Northwestern R.R ) and will bave charge of all 
construction work on the sixth and seventh divisions 
ofthe Fremont, Elkhorn and Missouri Valley Rail- 
road and on the Wyoming Central Railway, with 
headquarters at Chadron, Neb. 


Ne son J. BENNETT, the contractor now build - 
ing the Cascade tunnel on the N. P. R. R., is described 
as a short, stout, swarthy man, with a heavy black 
mustache and goatee. He began life in the West as a 
teamster, but for years past has been at work on the 
Utah Northern and Western division of the North Pa- 
cifle R. R. He has also stores in Utah, Idaho, and Da 
kota, and deals largely in merchandise. 
years old. 


He is only 40 


Davis CoLEMAN has been appointed Superin 
tendent in charge of the Northern division of the Bur- 
lington & Northern R, R., with office at La Crosse, dur 
ing construction. Mr. COLEMAN will also have charge 
of the track laying and construction work generally on 
the Southern division. C. A. GooopNow has been ap- 
pointed Assistant Superintendent of the Northern di 
vision, with office at La Crosse, and J. M. Barr As- 
sistant Superintendent of the Southern division, with 
office at Savannah. 


Epwarp Benton Tautcort, Civil Engineer, 
and formerly Superintendent of the Galena and Chicago 
Union Railway, now the Galena division of the Chi- 
eago and Northwestern Railway, died in Chicago on the 
8th, at the age of 74. 

Mr, Ta.corT was born at Rome, N. Y., but became a 
resident of Chicago in 1835. At 23 years of age he was 
one of the leading engineers on the Illinois and Michi 
gan canal, and he inaugurated the construction at 
Canalport by throwing out the first shovelful of dirt 
As Engineer and Superintendent he was engaged on 
the canal until three years after its completion, except 
the years between 1840 and 1845, when work was eus- 
pended. Mr. Taccotr was City Surveyor of Chicago 
for aterm. andin that capacity platted the submerged 
lands along the Jake shore and the dock prc perty along 
the river, as well as other sections of the city. 

He was next engaged for several years ip the con- 
struction of the Hannibal and St. Joseph railroad, and 
after its completion he returned to Chicago to become 
the first Superintendent of the Galena and Chicago 
Union Railroad, remaining in charge of its affairs until 
it was absorbed by the Chicago and Northwestern. 
During this time he constructed the bridge at Clinton, 
one of the first to be thrown across the Mississippi 
river. 

In 1867 he took charge of the construction of the 
Grand Rapids and Indiana Railroad, (on which work 
the senior editor of ENGINEERING NEWS was ar assist- 
ant engineer on the location from Ft. Wayne to Ken- 
dallville) and, though many difficulties and discournge 
ments arose, under which almost any other man would 
have suceumbed, his courage never failed him, and he 
steadily persevered, until he finally saw it completed. 
The exposures and hardships to which he was sub- 
jected in earrying this line through tke slmost im- 
penetrable swamps and forests of northern Michigan 
undermined his naturally vigorous constitution, and 
in 1873 he was attacked with palsy. from which he was 
never afterward relieved. Since that time he has lived 
quietly at his home, constantly suffering, but never 
complaining. Although not seen in active life, he never 
lost his interest in matters of public importance, and 
kept himself fully informed as to the progress of all 
great engineering works. He followed every detail of 
the construction of the cantilever bridge at Niagara 
Falls, and carefully watched the progress of every work 
in which Chicago was interested. 

Although shaken by the palsy for thirteen years, 
without cessation by night or day, and notwithstand- 
ing the fact that he was in constant pain, he never lost 
his cheerfulness, and never was heard to complain. 
An indomitable will and calm and steady courage 
enabled him to bear unflinchingly all that he was called 
upon to endure. 

His tall and erect form, his mild but piercing eye. 
his cheerful face and bright and genial smiie will long 
be remembered by those who knew him. He was 
always more careful of the comfort and happiness of 
those who labored under him, than he was of his own. 
Conscientious in all his deeds, none ever knew him to 
be guilty of a mean or sordid action. 
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Tue Gur Stream Current.—The Canadian 
Minister of Marine, in co-operation with the 
French Admiralty, is preparing a scheme for 
the distribution of iron floats along the Atlan- 
tie coast in such a way as to determine the di- 
rection and force of the Gulf Stream. 
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American Society of Civil Engineers. 


A regular meeting of the Society was held 
at its house on February 17th, Mr. J. J. R. 
Croes presiding. 

The evening was devoted entirely to the 
reading of a paper ‘“‘On the Construction of 
the Dam at Holyoke, Mass.,’’ by Mr. Clemens 
Herschel, the author and the engineer-in- 
charge of the work described. The paper 
itself was an exceedingly practical and valu- 
able production, and was illustrated by plans, 
photographs and models to scale. Mr. Her- 
schel commenced with a description of the 
original dam of 1849; detailed the effects of 
the fall in wearing away the soft rock; the 
building of the apron of 1868, and the efforts 
made and results accomplished in the repair 
of leaks and breaks in the covering of the 
original wooden structure. He then proceeded 
to detail the operations of 1885in strengthen- 
ing and tightening the dam. The old dam 
was made of square 12 by 12-inch timbers; in 
section a flat triangle with a vertical down- 
stream face, and sheathed on the upper side 
with 6-inch hemlock plank; the interior was 
hollow or unfilled. This old sheathing had 
become much weukened by decay and by fre- 
quent breaks in its surface, causing much 
wastage of water. The repairs were accom- 
plished by exposing about 20 feet in width of 
the slope by means of an ingenious system of 
triangular coffer-dams; the careful placing 
by hand of strong sheet-piling and the filling 
of the interior of the dam on each side of the 
sheet-piling by gravel puddle forced into place 
by water jets. 

The repairs were thoroughly successful and 
the detail of method, time and cost fully 
given. A feature of Mr. Herschel’s paper 
was the many practical deductions made by 
its author from the experience gained, and 
the common sense manner in which his plans 
for this hazardous and novel work were arrived 
at. He laid especial stress on the value of 
models to the engineer in planning similar 
work; and says that in this case he spent 
more time in the carpenter shop than in the 
drawing room, and gained more valuable ex- 
perience from experimenting with models than 
in studying paper plans. The organization of 
the working force in putting his plans into ex- 
ecution was also most admirable. 


a 


American Inst. of Mining Engineers. 


The meeting of the American Institute of 
Mining Engineers in Pittsburg, Pa., this week, 
was well attended. Mr. John W. Chalfant 
welcomed the visitors in the name of the citi- 
zens and the Engineers Society of Western 
Pennsylvania, and the President of the In- 
stitute replied in an address with ‘‘ business 
honor,’’ as his text. At the evening session 
Mr. Wm. Metcalf, of Pittsburg, spoke on 
‘Natural Gas,’”’ and Mr. W. P. Shinn, of New 
York, and one time manager of the Edgar 
Thompson Steel Works, read a *‘ Record of 
Seven Years Progress of Pittsburg and Vi- 
cinity.” 

Visits were made to the plate-glass works 
at Creighton Station, to the natural gas wells 
of the Philadelphia Co., tothe works of Messrs. 
Miller, Metcalf & Parkin, Black Diamond 
Steel Works, etc. On Thursday evening the 
usual banquet was held, and on Friday further 
visits were made to examine the Clapp-Grif- 
fith plant of Messrs. Oliver Bros. & Phillips, 
the works of Jones & Laughlin, and the Edgar 
Thompson Steel Works. A business meeting 
on Friday evening closed the meeting. 
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ENGINEERING News, Three Months, One 
Dollar and Fifty Cents. 
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Engineers’ Club of Philadelphia. 


Record of Regular Meeting, Feb. 6, 1886. 


President Washington Jones in the chair ; 41 
members and 2 visitors present. 

The Secretary presented, for Mr. A. R. Cruse, 
acompilation of tests of the efficiency and 
economy of various Gas Burners. 

The Secretary presented, for Mr. Mataro 
Crizuka, a paper, illustrated by Japanese 
maps, upon the Railwaysin Japan. The his- 
tory of the present railways is given, and the 
projects for the future. The paper treats of 
costs per mile; the bridges, tunnels, shops, 
etc.; the methods of operation; the profits of 
the traffic; the native and foreign supervision 
and labor; and the relations of the Govern- 
ment and private enterprise to the work. 

Prof. L. M. Haupt read a second paper on 
Harbor Studies, discussing the action of tidal 
currents and showing their locus as revealed 
by the mould of the harbor and the divide or 
crest-line of the bars. He believed that local 
efforts to improve the channel across the New 
York bar would be most successful by utilizing 
the resulting ebb’s scour at the head of 
Gedney’s channel by floating devices for con- 
centration and vertical deflection of the cur- 
rents there existing, and made a few remarks 
showing how such floating deflection might be 
used to regulate the currents of the Mississippi 
river and so tend to establish a constant 
regimen. 

Mr. J. Foster Crowell read a paper upon 
the Present Situation cf the Interoceanic 
Canal Question, presenting the subject from a 
general standpoint. He sketched the history 
of the various past attempts to establish com- 
munication through the American Isthmus, 
and traced the developments in the different 
directions of effort, which finally concentrated 
the problem upon the three projects now be- 
fore the world, summarizing the progress in 
each case, and stating the following proposi- 
tions. 

1. That Panama is the only possible site for 
a Sea Level Canal, and that such treatment is 
the only feasible method at that place. 

II. That Nicaragua is the only practicable 
site for a Slack Water system (for a canal with 
locks), and that itis pre-eminently adapted by 
nature for such a use; that there are no obsta- 
eles in an engineering sense, and no physical 
drawbacks that need deter the undertaking. 

III. That the Ship Railway, as a mechanical 
contrivance, has the endorsement of the best 
authorities, and may be admitted to be the 
ne plus ultra as a means of taking ships from 
their natural element, and transporting them 
over the land. 

IV. That none of these plans has as yet ad- 
vanced sufficiently to warrant our considering 
its completion as beyond doubt. 

V. That, as the additional sum now asked for 
by de Lesseps (even if sufficvent) to complete 
the Panama Canal is greater than the estimated 
cost of either Nicaragua Canal or the Ship 
Railway, it would be economical to abandon 
the Panama Canal, ane the money sunk in it, 
to date, unless its location and form. possess 
paramount advantages, and we therefore may 
profitably consider the relative merits of the 
three lines, without regard to the past, from 
four standpoints, viz. : 

1. Geographical convenience of location. 

2. Adaptiveness to all marine requirements, 
present and future. 

3. Political security. 

4. Economy of construction and operation. 

He then discussed the comparative claims 
to excellence. In the first consideration, 
after classifying the several grand divisions of 
future ocean traffic and noting especially the 
needs of the United States, he claimed that 


while there was little to choose, in this re. 
spect, between Nicaragua and Tehuantepec. 
either was far superior to Panama. 

In the second particular he maintained tha; 
owing to the characteristics of the Panama 
Canal and the practical impossibility of ep. 
larging it hereafter, excepting at stupendous 
cost, it could not serve the purposes of the 
future, although it might, if completed, supply 
present need. He praised the ingenuity of the 
plans for the Ship Railway, but emphasizeq 
the fact that it will be the movement of the 
traffic, not merely the lifting and supporting 
ef ships in transit, that will test the system 
and suggested that even the beautiful applica. 
tion of mechanical force which had been con- 
trived might be powerless to insure the high 
grade of service which is an absolute necessity 
In this connection the general features of the 
Nicaragua Canal, in its latest form, were re. 
ferred to, and the opinion expressed that even 
were all difficulties in the way of the Ship Rail- 
way eliminated, it could not be superior to the 
canal in respect of adaptiveness. 

In point of political security he claimed that 
both Tehuantepec and Nicaragua were rea- 
sonably free from doubts, with the advantage 
in favor of the latter, while at Panama no se. 
curity, for United States interests at least, 
could be counted on, without the liability of a 
military expenditure far exceeding the cost of 
the canal itself. 

The matter of comparative cost of construc- 
tion and operation was discussed generally, 
and in conclusion the author stated that ‘this 
all important question is still an open one, of 
which the future needs of our country justify 
and demand at this time a most searching 
scrutiny, and moreover, our interest and the 
interest of mankind require that before this 
century closes, the best possible pathway be- 
tween the Atlantic and the Pacific shall be 
open to the navies of the world.”’ 

The paper was illustrated with mays and 
diagrams. 

In response to requests, from a number of 
members present, for more detailed informa- 
tion in reference to the engineering questions 
of the Nicaragua project, Mr. Crowell has 
agreed to speak on this topic at the meeting to 
be held February 20, 1886. 

The Secretary presented, for Hon. J. Simp- 
son Africa, Chairman, Prof. L. M. Haupt 
and Mr. A. E. Lehman, Committee, a Mem- 
orial of the late Col. James Worrall, giving a 
very interesting account of his connection 
with the early and later engineering works of 
the country. 

Howarp Morpnay, 
Secretary and Treasurer. 


Compressed Lime Cartridges. 


With respect to the compressed lime cart- 
ridges which are now used in a good many 
collieries it may be said that the lime is ina 
caustic state, made from mountain limestone. 
This is ground to a fine powder, and consol- 
idated by a pressure of 40 tons into the form of 
eartridges 2} in. in diameter, having a groove 
along the side. These are then packed in air- 
tight boxes to protect them from the damp. 
and are sent to the mine. Shot holes are 
drilled in the face of the coal, and an iron tube 
half an inch in diameter having a small exter- 
nal channel or groove in the upper side, and 


provided also with perforations is then inserted 


along the whole length of the bore hole. This 
tube is enclosed in a bag of calico, covering 
the perforations and one end, and has a tap 
fitted on the other end. The cartridges are ip- 
serted and lightly rammed, after which 4 
small force pump is connected with the tap, 
and a quantity of water equal in bulk to the 
quantity of lime used, is forcedin. The water, 















being driven to the far end of the shot tube 
through the tube, escapes along the groove and 
through the perforation, and the calico, flow- 
ing towards the tamping into the lime, satur- 
ating the whole and driving out the air before 
it. The tap is then closed to prevent the es- 
cape of the steam generated by the action of 
the water on the lime, and the flexible pipe at- 
tached to the pump is disconnected. The ac- 
tion of the steam first takes place, cracking 
the coalaway from the roof,and thisis followed 
by the expansive force of the lime. There 
is no fire or flame, and the coal is got with a 
very low percentage of small.—Jron and Coal 
Trades Review. 
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News from Wisconsin. 





Special Correspondence ENGINEERING NEws. 


Fort Howarp, Wi1s., Feb. 15, 1886. 

The Wisconsin and Michigan Railway let a contract 
on February 13th, to Dawson & Symmes for the exten 
sion of their railroad from the present terminus at 
Pike River to Iron Mountain, Michigan. The object is 
supposed to be to obtain a share of the ore freights 
from the iron mines at the latter/point. The road (oper- 
ated by the Milwaukee & Northern Railway) has two 
ports, Menominee, 64 miles from Iron Mountain 
and Green Bay, 8 miles from the latter place. The 
distance by the C. & N. W. Railway to the present ship 
ping port, Escababa, is 50 miles, There] are six char 
coal blast furnace stocks reached by this road. Con- 
tract calls for completion August 15th. C.S. Woodard, 
Green Bay, Wisconsin, is Chief Engineer. 


Work on the northern extension of the Wisconsin P. 
& 8. Railway is now going on between its present ter- 
minus and Marshfield. At present the right of way is 
being cleared, and bridge timber is being gotten out 
James Hides, Dexterville, Wis., has charge of the work. 


A number of wealthy men at La Crosse have recently 
incorporated a road projected to run from Stevens 
Point, via Wausau tothe pine forests of Northern Wis- 
eonsin. Itis in rather rough country and its comple- 
tion beyond Wausau is very doubtful. Itis called the 
Stevens Point, Wausau and Northern. G. C. Hixon, of 
La Crosse, is President. It will bea feeder to and in 
the interest of either the Wisconsin Central or the 
Green Bay Winona and St. Paul railways. 


The counties of Door and Kewaunee recently voted 
adversely to propositions of aid towa ds building a 
railroad through their counties, and are now agitating 
some agreement with the Mil. & Nor. or Mil., L. L. & 
Western railways, with the same object. The former 
road has offered, informally, that, if the road is graded 
and ironed from Green Bay, they will furnish rolling 
stock for the same, and pay as rental the net earnings 
above the operating expenses. 

Escanaba, Mich., will vote early in March on the ques- 
tion of bondirg the city for $80,000 to builda system of 
water works. 

Marinette, Wis., is increasing the power of their elec- 
tric light plant from 45 to 110 are lights. It is of the 
Brush system, and Owned by.a local company and 
operated by water power. 

Quite a fight is in progress at Green Bay, Wis., be- 
tween the Gas Co., which has long enjoyed a monopoly 
of lighting the city’s streets and a newly organized 
Electric Light Co. over street lighting. At present the 
propositions are in the hands of a Committee of the 
Common Council, who are listening to arguments from 
both sides. 

Ithas been currently reported, but not on very good 
authority, that Albert Como, of Milwaukee, and others 
would soon begin boring for natural gas, either in 
Marinette county, Wis., or Menominee county, Mich , 
near the cities of those names. The opinion has been 
expressed within the last few years that it would be 
found in this locality, and the opinion of a Pennsyl- 
vania operator has been quoted in its support, so there 
is no reason to disbelieve the rumor. 


SO 


AN Aprronpack Mountain Roap.—ALBANY, 
Feb. 17.--The Northern Adirondack Extension 
Railroad Company was incorporated to-day to 
construct a railroad from St. Regis Falls, 
Franklin County, in the line of the southern 
terminus of the Northern Adirondack Rail- 
road Company in asoutherly direction through 
townships 10, 11, 14 and 17 to a point at or near 
the base of Buck Mountain, distance twenty- 
four miles. The capital is $300,000, divided 
into $100 shares. The directors are: L. B. 
Bunnell, Theodore V. Sand, H. Q. French, 
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Walter Mason, New York; William C. Kel- 
logg, Edward W. Louis, Charles F. Ketchum, 
Brooklyn; George Munger, William C. Bene- 
dict, A. F. Barlow, A. B. Conklin, William M. 
Terry, Samuel C. Trubee, Brooklyn. 


RR 


LITERATURE. 





Journal of the Association of Engineering Societies. 
5. No. 3, January 1886. 
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ConTENTs :—“‘ Electricity in Warfare,’’b y Lieut. B. A. 
Fisxe,U.8.N. ‘Cox! Tar Distillation,” by Prof. 8. P. 
SaptTuer. “ The Production of Aluminum and its Alloys 
inthe Electric Furnace,” by EF. H. Cowies. ‘‘A new Ap- 
plication of the Principle of Composite Photography to 
the Identification of Handwriting,” by Perstror Fra- 
zER. ‘The Law of Condensation and Expansion of 
Steam in Single and Compound Cylinders,” by Pror. 
Wm. Dennis Marks. “Rapid Transit and Elevated 
Railroads. with a Description of the Meigs’ Elevated 
System,” by F. E. Gatuovps. “ Recent Tests of Incan- 
descent Lamps,” by Wm. P. TaTHam. 


Annales des Ponts et Chaussées, Nov. 1885. 





ConTENTS :—‘The Pressure of Earth Embankments.” 
This is an elaborate, illustrated article of 205 pages of 
the magazine named: it treats the subject mathemati- 
cally, graphically, and by experimental research. 





Elementary Graphic Statics and the Construction oy 
Trussed Roofs. A Manual of Theory and Practice. 
By N, Currrorp Ricker, M. Arch., Prof.of Architec- 
ture, University of Illinois, F. A. I. A. ete, New 
York. William T. Comstock, publisher, 1885. 9X6 in. 
Pp. 153. Price $2.00. 





This work is intended as an aidto the student and 
draughtsman and as a book of reference to the archi- 
tect. The matter treated includes elementary graphic 
statics ; general construction, loed< and nresaures, the 
Ritter and graphical method of moments, leigth of 
truss members and formulae, tables, sectional dimen- 
sions of truss members and details of truss joints. 
While this work is intended for the instruction of stu 
dents it contains much matter of practical interest and 
will doubtless be useful to anyone interested in the sub- 
ject. LA ate 
The Practice of the Improvement of the Non-Tidal Rivers 

of the United States, with an Examination of the Re- 
sulis thereof. By Capr. E. H. Rurrner, Corps of 
Engineers, U. 8. A., New York, John Wiley & Sons. 
1886 ; 9X6 in. pp. 195, Price $1.25. 





Capt. Ruffner has in this work brought together an 
immense amount of information relating to the im- 
provement of the non-tidal rivers of the United States, 
in great part statistical and abstracted from the 32,000 
pages of the reports of the Chief of Engineers from 1867 
to 1884. It is a concise statement of facts and is practi- 
cally intended as a guide to members of Congress and 
others who have to form conclusions upon the expedi- 
ency of public works, but who have neither time nor in- 
clination to study the subject to its root. To this class 
it must prove useful. To engineers and others study- 
ing the solution of like problems, as here presented, 
the general detail of work done will be valuable. 


Mechanical Integrators, including the various forms of 
Planimeters. By Pror. Henny 8. H. SuHaw. Re- 
printed from Proceedings of the Institution of 
Civil Engineers. Van Nostrand Science Ser ies 
No. 83. Price 50 cents. 





This is a useful production treating very fully of the 
theory and practical use of the Amsler and other forms 
of planimeters, the text being well illustrated. Con- 
sidering the many useful purposes to which these 
instruments can be applied, the issue of Prof. Shaw's 
treatise in the handy present form should be appre- 
ciated by engineers. 
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Sewer contractors will be interested in the Pro- 
posals for the Works at Long Branch advertised else 
where this week. 


CORRESPONDENCE. 


Correction. 


WasHINGTON UNIVERSITY, St. Lovrs. | 
February 15, 1886, § 
Eprttor ENGINEERING NEws: 

In your current issue, February 13th, you reprint an 
article on “Base Line Measurements” from the 
Journal of the Association of Engineering Societies; 
you have the author's name wrong it should bo, 

Yours very truly, 
J. B. JoHNson. 


Graphical Statics. 


New Yorx, February 13, 1886. 

Eprror ENGINEERING NEWS: 

I have studied and used ‘Graphical Statics” for a 
number of years and greatly to my advantage. And 
though many works may be more elaborated, I know of 
none to compare, in clearness of ; Fy ‘sentation of the 
subject, to the work of Prof. A. J. Du Bois, C. E., of New 
Haven. And want of clearness is the almost fatal de- 
fect of most of our works on bridges. Yours, 

Cuas, J, Bates, 


German Trade Rivalry. 


New Yor. February 16, 1986. 
Editors ENGINEERING NEws. 


The article in your issue of the 13th inst. showing the 
relative advance in the production of pig iron by the 
chief makers of that commodity, should call the atten- 
tion of all who are interested in transportation, or the 
employment of either skilled or common labor, to the 
great change in the status of German industries and the 
serious menace thatthis change makes not only to what 
England has long considered ‘‘the natural order of 
things,” but also to our own interests, for, aside from 
England’s possession of more convenient and ready ac- 
cess to the markets of tLe world,by means of her subsi 
dised steamship lines, we “cutting with a sharper and 
better axe,” have long been a successful competitor of 
hers in such manufactured products as required the use 
of skill and machinery. We are particularly dangerous 
rivals inall railroad machinery and appliances, as you 
have from time to time set forth, and England has had 
sale for such articles only through the close connec- 
tion that has obtained between her engineers, manu- 
facturers and capitalists, each mutually looking out for 
the interests of the others. 

But English papers, which are prompt te see and call 
aitention either to dangers threatening British mar- 
kets or advantageous openings for them, have already 
seen the German threat to their interests in China,and, 
speaking of the proposed Chinese loan of $175,000,000, 
one of them says: 

‘* But it is serious for us to find that the issue will be 
made by the Rothschilds, and that Herr Krupp and 
several German financiers are the prime movers in the 
matter. This recalls the time when British manufac- 
turers used not only to construct the railways abroad. 
but also financed them, and the financing assured us of 
the work. Now apparently the German manufacturers 
are assuming the same role, and we may be sure that 
Herr Krupp and his assoviates will take good care that 
most of the money is spent in Germany, and that 
Essen will get the work. The Germans have made 
great efforts to obtain the first foot in the Celestial 
Empire, and it would seem that they have been before- 
hand with us. The nation thai is first in the field we know 
has generally the best chance of doing business after- 
wards, and it behooves British producers to be up ard 
doing, in order to prevent Continental competitors 
stealing further marches upon us.” 

This march will not be stolen alone upon England 
for we can shake England out of her own markets. I 
fear it will be stolen upon us. Germany, asis well 
known, has displaced England as the chief servant of 
Mexico, and it is yet an open question, if even with the 
advantages which railroads give us, we can displace 
the Germans there; in China the task would be still 
harder for us,as Germany will have the first foot there, 
for we who have always dissipated our industrial 
forces as is wastefully proposed in the bill to have tro 
separated government gun foundries, have neither the 
concentration nor organization of capital and interests 
that is represented by Herr Krupp and the Rothschilds, 
and our capitalists sit supinely, with money at 1% per 
cent., and engineers and laborers out of work, because 
there is no large firm able to step forward as the 
owner of Essen does and open a way for our present in- 
dustries and future commerce. 

I think it may be doubted if the German iron indus- 
tries will progress through the next 19 years, as your 
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table shows they have in the past. Bismarck and the 
Emperor William can not retain control much longer, 
and the Crown Prince who is known to be a better edu- 
eated man than his father, will have sounder views on 
economic questions than those which have governed 
the German policy lately, but the German manufactur- 
ers have such a start that it is probable they will be our 
most formidable rivals for some time to come. a he 


Ohio News. 


Unsana, O., February 15, 1886. 
Special Correspondence ENGINEERING NEws. 

Hardin county has a ditch about five and one-half 
miles long, estimated at about sixteen thousand dol- 
lars, now in the County Commissioners’ hands for ex- 
amination of assessments, which will probably be sold 
at an early date. 


The friends and officers of the Miami and Erie 
Canal recently held a meeting, and elected officers. A 
committee of three were appointed to memorialize the 
Legislature to appropriate $20,000 for three dredges to 
be used in keeping the cana) in good condition. 
Strong resolutions were passed, protesting against the 
Board of Public Works diminishing the number of 
»mployés, and dividing the entire length from Toledo 
to Cincinnati into two sections, instead of three, as at 
present. Resolutions were passed petitioning the 
Board to appoint only such men superintendents, as 
are skilled in the handling of men and materials. A 
committee was appointed to prevent filth and gar- 
bage being thrown into the canal. 


A proposition has been submitted to the City Council 
of Delaware, O., by W. 8, Kuhn and J. W. Donavin, to 
construct a system of water works. The work pro- 
posed includes the laying and maintaining of not less 
than ten miles of iron pipe, ranging from 4 to 14 in- 
ches diameter, the construction of a substantial brick 
building with two engines whose capacity sha'l be not 
less than 3,006,000 gallons per day; the erecting and 
maintaining of 120 double delivery fire bydrants, not 
farther apart than 450 feet; the company to furnish wa- 
ter for the fire-hydrants, city buildings, public schools, 
and all fire cisterns, for which the city is to pay $5,000 
per annum. The City Council is debating whether 
they shall issue a perpetual franchise to the company, 
or whether the works shall be built and controlled by 
the city. 

The search for natural gas and oil in Ohio goes on 
unabated, and some of the results are remarkable. At 
Findlay there are thirteen wells,and the light of the 
burning gas can be plainly seen from Kenton, nearly 
thirty miles away. Interested persons are preparing 
to pipe it to Fostoria and Toledo. Bucyrus has found 
gas, and Sidney is reported to have a well from which 
200,000 feet are escaping daily. Some of the wells flow 
on unchanged when others near by are bored, some 
fail, and occasionally the flow is said to be increased. 
Lima has twenty rigs up, and more are projected" 
Delaware has organized a company and will begin ac- 
tive operations at once. In Cincinnati has been formed 
the Interior Oil and Gas Company. 


The Cincinnati, Van Wert and Michigan Railroad 
has been changed to the Cincinnati, Jackson and 
Mackinaw Railroad. 


The Dayton and Ironton is to be widened from a nar- 
row to astandard gauge. 


The Baltimore and Ohio, it is reported, will now es- 
tablish the long talked of new division from Wheeling 
to Charleston, W. Va., which will be known as the 
Wheeling Junction R. R. 


The following from the Dayton Journal is of interest 
to surveyors in search of ancient marks in trees by 
which to establish boundaries: After a careful study of 
the subject, Prof. P. D. Penhallow concludes that the 
formation of the so-called “ annual rings” of growth in 
trees is chiefly determined by whatever operates to pro- 
duce alternating periods of physiological rest and ac- 
tivity. In cold climates the rings are an approximately 
correct, but not always certain, index of age. In warm 
climates, however, the rings are of no value in this re- 
spect, as the growth is more likely to mark a period of 
rainfall than the yearly hot season of summer. 

This view is supported by the Agricultural Depart- 
ment at Washington, which finds that trees of six years 
showed twelve rings; of twelve, twenty-one; of five, 
eleven, and of twenty-four, twenty; the trees being re- 
spectively locust, hickory, crabapple and oak. 


The people of Cincinnati have been promised im- 
proved streets at an expense of four millions of dol- 
lars. The first step was taken the last of January, 
when the Board of Public Works awarded work 
amounting to $997,360.83. The awards were as follows: 
F. H. Kirchner, granite pavement, concrete founda- 
tion ten inches thick, $33,689.99; same, granite pave- 
ment on stone foundation, $2,352.55; Frank Kirehner, 
granite pavement on ten-inch concrete foundation, 
$181,258.94; John O'Brien, granite pavement on ten-inch 
concrete fonndation. $117,767.84; Folz & Ashman, granite 
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pavement on ten-inch concrete foundation, $321,590.03 ; 
M. 8. Forbes, granite pavement on limestone founda- 
tion, $340,701.48. 


The guard of the Governor of Ohio is reported to be 
organizing a battery of Getling guns. 


Three powder mills at Xenia blew up recently, and 
the explosion is supposed to be due to the incrustation 
on the large rollers which had not been in use for a few 
days. 


The following is suggestive in regard to new discov- 
eries not only in Ohio but elsewhere: “ There arc no 
joys without their sorrows; there are no advantages 
without disadvantages, and the finding of natural gas 
and petroleum oil in Ohio has inspired a spontaneous. 
gigantic and alarming growth of monumental and stu- 
pendvuus liars, suchasthe Buckeye State never before 
harvested. Leipsic claims to have drilled through a 
vein of virgin gold; Bluffton has discovered a great lead 
mine; Delphos thinks she has discovered water; Lima 
is sure of a 200 foot vein of pure marble, and when one 
of her citizens smells burning leather or a rubber boot, 
he straightway telegraphs to the world that one of her 
plugged wells has bursted out, sending a plug four feet 
in diameter, completely out of sight, and that “the 
well is now ‘ doing,’ 1,500 barrels daily, throwing a solid 
stream of oil clear to the clouds!”’ Truly’ Sam Jones’ 
visit to Ohio is timely! Portland, Ind. ., Sun,” 


Illinois News. 


Special Correspondence ENGINEERING NEWS. 


CHAMPAIGN, ILLs., Feb. 17. 


The highway commissioners of Round Grove town- 
ship. Livingston county, will build a highway bridge 
in that township soon. 


A new coal mining company has been incorporated 
at Taylorville ? capital, $30,000. 


The Freeport council has granted a street railroad 
franchise to H. G. Northrop. vice-president and general 
manager of the New York Construction and Improve- 
ment Company, to construct and operate a street rail- 
way in Freeport. The road is about three miles long, 
and to be in operation in the early summer. 


It was announced in this column last week that a 
movement was on font in Henry county to improve 
Greene river for drainage purposes; latter informa- 
tion is to the effect that similar improvements are con- 
templated for Edwards river in the south part of that 
county. 


Articles of incorporation were filed Wednesday, with 
the Secretary of State by the Elgin, St. Charles & South- 
ern R. R. Co., with a capital stock of $250,000, and the 
principal office to be located in St. Charles. The pur- 
pose is to construct a railway from Elgin to Geneva. 
The incorporators and first board of directors are 
George 8 Bowen, of Elgin; Charles H. Hines, Henry 
T. Rockwell, Nathan 8. Carlisle, James T. Robin- 
son, J. B. T. Wheeler and Edward H. Bowman, of St. 
Charles. 


The. repair bill for maintaining a trifle over one 
thousand square yards of brick pavement in Blooming- 
ton for the first nine years was $30. This pavement 
was the first laid, and if very much inferior to in every 
way to any since laid. 


Indiana News. 


Special Correspondence ENGINEERING NEws. 
CHAMPAIGN, ILus , Feb. 17. 

Michigan City is seriously contemplating the putting 
in of an electric light plant. 

The experiment of coking bituminous coal slack has 
been suceessfully triedin Parke county, and a com- 
pany organized for such manufacture. This means 
that what has been hitherto simply waste can be 
turned to considerable profit. 


Crawfordsville has temporarily postponed letting the 
contract for street lighting. 


At a depth of 280 feet gas has been struck in the new 
well, being sunk by Hon. W. C. DePauw, about 18 miles 
west of New Albany. The flow is the heaviest yet 
developed in Indiana, but not yet sufficient for piping 
to the city. There is enough of it, however, to runthe 
salt works Mr. DePauw will establish at that point. Itis 
believed if a depth of 2,500 feet is gone to, there asuffi- 
ciently abundant flow of gas will be struck to justify 
piping it to New Albany. 

A new company has been organized in Terre Haute 
to build new water works. 


Nebraska News. 
Omaga, Feb. 13, 1886, 
Special Cerrespondence ENGINEERING NEws. 
There has been a new arrangement in regard tot e 
letting of paving contracts in this city. Heretofore it 
has been customary for the property owners on the 


streets to be paved, to select the material desire, fo; 
paving, and the Board of Public Works would advertise 
for bids. By this way of doing business the property 
owners were almost in thedark as to the cost of tho 
pavement wanted. But now bids are first adver:iceq 
for, and then the property owners select such materia 
as they desire. In this way they can tell just what th. 
paving of the street will cost, and can act un ‘or. 
standingly. 

In accordance with this plan the Board of Py))\), 
Works received and opened bids on the sth. The 
result of this plan is highly gratifying tothe property 
owners, for in every instance there was a reduction ip 
the prices obtained under the old method. 

There were altogether eight bidders on paying, 
covering specific rates for exch of the proposed paying 
districts for Sioux Falls granite, Colorsdo san:iston« 
asphaltum, cedar blocks and several patented woo oy 
blocks. The lowest bids on the several paving mat. 
are as follows: 


rials 


SIOUX FALLS GRANITE. 


On sand, J. E. Riley, price per yard £2.53 
On broken stone and sund, J. E. Riley, per’ yard » 
On concrete, Murphy, Creighton & Co 


COLORADO SANDSTONE. 


Murphy, Creighton & Co., en sand 
Murphy, Creighton & Co.. on stone and sand.. 
Murphy, Creighton & Co., on concrete 


CEDAR BLOCK WITHOUT GUARANTEE. 
as Creighton &Co. on n sand end plank per 


ar vie 
On zone and sand . 
On concrete 


On five years’ guarantee; cedar blocks on plank 
and sand 

Cedar blocks on stone and sand 

Cedar blocks on concrete 


MACADAM., 


J. E. Riley, with one year’s maintenance—per 
yard 


Ryan & Brennan, with five years’ maintenance— 
per ya 
The Macadam has a 4-inch covering of broken Sioux 
Falls granite, Kerr’s patent wooden block paveme nt, 
8. = oe & Co., five years’ inaintenance—per 


ASPHALTUM, 
Murphy, Creighton & Co.—per yard.....-........ 


The bid of the Barber Asphalt Company for asphalt 
on the same conditions as those of Murphy, Creighton 
& Co., was $3.15 per yard. The Barber Company was 
somewhat surprised at the bid of their competitors on 
asphalt paving, but was told that it meant war to the 
knife or paving. 


The Plattsmouth Board of Trade is working upa 
scheme to organize a stock company of $25,000 capita! 
stock and build a three story brick block, the lower 
floor to be used for business purposes, and the upper 
floors to be donated free for the use of the county of- 
fices and court rooms. 


Omaha will open her new Exposition building on the 
1sth. It is located in the central part of the city and 
has a frontage of 120 feet on Fourteenth and Fifteenth 
streets each, and 260 feet on Capitol avenue. It is two 
stories high, contains 1,000,000 bricks, and cost $50,100. 


The Omaha Gas Co. has just completed their re- 
ceiver; it has a capacity of 300,000 cubic feet. 


The Douglas County Commissioners are investizat- 
ing ascheme to turn the course of the Elkhorn river 
into Pappilon creek. In order to furnish better water 
power to Omaha, Mr. Dan Condon has informed them 
that he would undertake the job of bringing the Flk- 
horn river into Omaha for the sum of $1,000,000. His 
estimates are for a canal 110 feet deep, 40 feet wide at 
the bottom and 60 feet wide at the top. A. 


——— ri ———____ 


Foreign News. 


(From Herapath’s Journal.) 


It is stated that negotiations are proceeding between 
the local Gofernment aud the representative of @ 
financial syndicate in London for the sale of the exist- 
ing railways in British Burmah to a Company, which 
would also be bound to construct an extension from 
Toungoo to Mandalay, and thence to Bhamo. The 
terms of the proposed scheme are substantially the 
following: The purchase money for the existing rail- 
way and the cost of constructing the extension wil! 
amount to about £6,000,000, India is to provide the land 
required for the line, free of cost, and to guarantee ¢ 
per cent. interest on the capital for the first five years 
and then 3% per cent. India will have power to take 
over the line after 35 years, after payment of the capital 
cost actually incurred. 

A company has been fo at Amsterdam for the 
purpose of draining the Zuyder Zee. The water, which 
will have to be ppmped out, after a sea wall has been 
built, covers a space 45 miles by, at its widest point. $ 























miles. On the line of the proposed cut-off, there is a 
series of islands which will greatly shorten the wall 
that will have to be built; but even so, the work is one 
of stupendous magnitude. The whole area cannot, of 
eourse, be drained; the lowest depressions must re- 
main as reservoirs for the drainage of the land to be 
ereated. 

Correspondence from St. Petersburg states the Rus- 
sian Government will expend 5,000,000 roubles in the 
course of 1886 in the completion of the Russian railway 
network. The following new lines are to be con- 
structed: Baronowitschi and Bielostok, 196 verstes in 
length, estimated cost 2,737,000 roubles; Brest and 
Cholm, 105 verstes in length, estimated cost, 4,092,000 
roubles; Gomel and Briansk, 259 verstes in length, es- 
timated cost 8,100,000 roubles; Sedlez and Malkin, 63 
verstes in length, estimated cost 2,834,000 roubles; 
Romny and Krementchug, 198 verstes in length, esti- 
mated cost 4,015,000 roubles. A line is also in contem- 
plation from Samara to Oufa, 454 verstes in length, and 
estimated to cost 8,745,000 roubles. 

Advices have been received from India by cable, to 
the effect that a concession has been granted by the 
Mysore Government for the construction of a loop line 
of railway, about twelve miles in length, commencing 
at the Colar Road station of the Madras Railway, 
traversing nearly the entire length of the Mysore gold- 
field, and joining ihe Madras line again at a point near 
the Camassamudrum station, thus connecting the 
whole of the Mysore Gold Mines with the Madras Rail- 
way system. The works will be undertaken by Messrs, 
Punchard, MeTaggart, Lowther, and Co., the well- 
known engineers and contractors, whose engineering 
staff will leave almost immediately for Mysore, to sur- 
vey and construct the railway, which will probably be 
completed ready for traffle toward the end of this year. 
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THE HISTORY AND STATISTICS OF 
AMERICAN WATER WORKS. 


BY J. JAMES R, CROES, M. AM. SOC, C, E.; M. INST. C, E. 


797.—MOBERLY, MISSOURI. 


Moberly, Randolph county, Missouri, in lat. 
30° 30’ N., long. 93° W., is on undulating prairie 
land. Settled in 1869, it was incorporated a 
village in 1870 and a city in 1872. Water 
works were built in 1885 by a private company 
after plans of C.S. Masten, C. E.. taking the 
supply from springs in the bed of a deep ra- 
vine, as inforced by the rainfall of a square 
mile of broken country, the soil of which is 
underlaid with rock at a small depth. The 
water is impounded by a clay dam 35 to 40 feet 
high, and 12 feet wide, on top with slopes of 2 
to 1, with a heart wall of stone masonry 2.5 
feet wide at top and 10 feet at bottom, founded 
on and set into the rock 16 feet below the bed 
of the ravine. 

The water is pumped directly into the mains 
by two Worthington steam pumps, one of 
750,000 gallons daily capacity, under 50 to 60 
pounds pressure for ordinary service, and the 
other of 1,250,000 gallons daily capacity, under 
120 to 130 pounds pressure for fire service. 

Distribution is 6} miles of cast-iron pipe of 
14 to 6 inches diameter, with 71 fire hydrants, 
88 gates and 400 taps. The town pays $6,000 
per year for hydrant service. 

The works have cost $125,000, and the 
bonded debt is $100,000 at 6 per cent. interest. 

The population in 1880 was 6,070, and is now 
said to be 9,061. 


A. M. Porter is Secretary and J. Faersler, 
Superintendent. 


798. DEADWOOD, DAKOTA. 


Deadwood, Dakota ‘Territory, in lat. 44° 30 
N., long. 103° 15, W., on Whitewood creek, is in 
a broken, rocky region. Settled in 1876, it 
Was incorporated a city in 1883. Water works 
Were built by a private company in 1879, after 
plans of R. D. Millet, taking the supply from 
Whitewood creek, which has about 120 square 
miles watershed. At a point 180 feet above the 
level of the town, the water is taken from the 
creek by a wooden flume of 1 inch lumber, 
laid two feet underground, and led into three 
wooden tanks each 50 by 20 feet, and 10 feet 
deep, all connected by 6-inch pipes, with gates 
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TowN AND STATE. Topography. in town. 
feet. 

Baltimore, Md. hilly. 214 
Columbus, O. level. 50 
Hartford, Conn. hilly. 50 to 75 
Indianapolig, Ind. level. — 
Kansas City, Mo, hilly. 150 
Lowell, Mass. hilly. — 
Milwaukee, Wis. hilly. 75 to 140 
Minneapolis, Minn. — level. 20 
Montreal, Que. level. 60 
Nashville, Tenn. hilly. 60 
Newark, N. J. |-hilly. 45 to 225 
New Haven, Conn. level. 25 
New Orleans, La. level. 0 
Paterson, N. J. hilly. 40 to 50 
Philadelphia, Pa. hilly. 400 
Providence, R. I. plateau. 50 to 140 
Richmond, Va. hilly. 49 to 70 
Rochester, N. Y. rolling. _— 
St. Louis, Mo. undulating. 80 to 100 
St. Paul, Minn. hilly. 10 to 240 
Syracuse, N. Y. level. 0 
Toledo, O. level. 20 
Toronto, Ont. sloping. 35 to 172 
Washington, D. C. level. 50 
Worcester, Mass. 50 to 75 


hilly. 


which enable either or all of them to be used 
atone time. The tanks are set on the ground 
and made of timbers 16 inches square, with 
posts two feet apart framed into sills and caps 
and lined with 4-inch plank. Distribution is 
by 3} miles of wrought-iron pipe of 10 to 14 
inches diameter, with 16 fire hydrants, 8 gates 
and 150 taps. The city does not pay for fire- 
service. The daily consumption is three 
miner’s inches, or 50,175 gallons. The works 
cust $62,000. There is no debt. The annual 
revenue is $7,000. 

The pipes, having been laid only three feet 
underground, freeze in the winter very often. 
The population is about 4,000. The works are 
leased and operated by James M. Brelsford. 

: 799. CHICO, CAL, 

Chico, Butte county, California, is on Chico 
creek, 96 miles north of Sacramento, in a rich 
farming district. Water works were built by 
a private company in 1875, taking the supply 
from wells and pumping it by steam directly 
into the mains, with three miles of cast-iron 
mains, with 33 fire hydrants and 274 taps. 
The town pays $200 per year for flre service. 
The daily consumption is 250,000 gallons. 
Water is used extensively for irrigation, and 
the service pipes are of 1-inch wrought-iron 
pipe. 

The works cost $50,000. The annual cost 
of maintenance is $3,000 and the revenue from 
water rates, $9,800, A. H. Chapman is Presi- 
dent, and G. W. Henderson, Superintendent. 


—EO 


WATER 


Natick, Mass., is in favor of the proposed State drain- 
age plan. 


Grorce C. MorGan has the contract for constructing 
a complete system of water works at Taylorville, Ill. 


Water works machinery will be wanted at Cairo, IIl., 
and Goldsboro. N. C. 


Tue system of water works at Woodsville, Mass.. 
which have been completed at a cost of $2,500, were put 
in operation on the 10th inst, 


No. 7. Water Pressure in Mains of Various Cities. 
COMPILED BY J. J. R. CROES. FROM SPECIAL RETURNS, JAN., 1886. 


Difference of level 























































In Business District. 


Day Pressure. | Night Pressure. Fire Pressure. 


Ibs. ibs. Ibs. 

50 70 50 to 70 
40 40 80 to 90 

65 to 70 75 to 80 65 to su 
45 45 to 50 100 to 110 
vO 110 10 to 140 

50 to 65 50 to 65 50 to 66 

365 to 40 45 to 50 6 to 50 
45 45 120 
65 68 65 to 68 
50 45 45 to 50 
23 26 to 29 23 to 29 

25 to 30 30 to bu 2to 50 
wb lv to 12 10 to 26 
25 35 25 to 35 

10 to 25 25 to 30 lwto 30 
69 69 ] 6y 
40 -—— 

30 to 40 40 to 60 50 to 126 
25 to 45 40 to 55 25 to 556 
45 45 45 
40 45 40 to 45 

50 -_ 95 to 100 

80 80 to 90 75 to 95 

24 ano — 
70 to 75 77 to 80 90 to 165 


Henry R. WorTHINGTON Co. has sued the City of 
Boston for $100,000 for alleged breach of contract made 
by William A. Simmons, late Water Commissioner, for 
high service pumping engines. 


HasTinas, NEB., has adopted the plans and specifica- 
tions, for water works, of A. A. Richardson, of Lincoln, 
Neb., for a well and pipe system, standpipe and ma- 
chinery, and the plans submitted by the Birkenbine 
company of Philadelphia, for engine and boiler house 
and stack. The whole cost of the system will be $81,000. 


SEALED ;-roposals will be received at No. 354 Superior 
street, Cleveland, O., until 2 o’clock p. m., February 24, 
for furnishing and delivering about 3,800 feet of 30-inch 
cast-iron water pipe, with the special castings that may 
be required in laying such pipe. 

Proposals will also be received atthe same time and 
place for futnishing, delivered at that city, such quan- 
tity of cast-iron water pipe, from 3 inches to 12 inches 
in diameter, with the special castings that may be ne- 
cessary in laying the same, as may be required during 
the season of 1686, 


THE Board of Health, of Elmira, N. Y,, on the 10th 
declared a cement pipe sewer, built at a cost of $10,000 
by the State to carry off the refuse of the Reformatory 
Gas Works. a nuisance, and on the llth, a crowd of 
people led by Alderman Hall, and, in the presence of 
the Health Officer of the city, broke into fhe sewer and 
filled the broken ends with brick and debris, rendering 
the sewer useless for the present. 


THE WATER WASTED InN Boston.—Boston, Mass., 
Feb. 17.—Observations by the Boston Water Works 
Board show that the recent rain fall varied from 4.64 to 
6.00 inches. The water gathered in the Sudbury River 
reservoir and washed over the dam during the four 
days ending February 15th, amounted to 5,120,000,000 
gallons, equal to a depth of 4 inches over the entire 
watershed, an amount larger than ever before re- 
corded in the same length of time. On the 13th 
the yield of the river was 2,000,000,000 gallons. At Lake 
Cochituate 200,000,000 gallons per day are being wasted 
at the outlet dam. and the total amount received in 
the lake from the 12th tothe 15thinclusive was 1,360,- 
000,000 gallons, The water received in the lake and 
Sudbury reservoirs during the four days would, if 
saved, furnish a supply for the city for eight months. 
At Mystic Lake 660,000,000 gallons were wasted on 
February 13th,. and the total yield of the watershed for 
the past flve days has been 2,060,000,000 gallons, or 
nearly one-half as much as was collected during the 
whole of the year 1883. The flow at the Mystic Dam on 
February 13th was more than double that of any day 
since January, 1877, when the records were commenced, 
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Newport, Ark., is discussing the building of water 
works. 


THE Denison City (Texas) Water Works Company was 
incorporated on the 10th inst. Capital stock $200,000, 
Denton Duryea, President ; Emil Wolton, Secretary; E. 
W. Abendroth, Treasurer, all of New York. 


FRANKLIN, Mass., Feb, 14th.—In addition to the im- 
mense losses resulting from the floods, the large Cum- 
berland dam of the Pawtucket water works, built last 
fall, was swept away yesterday, causing a loss of 
$100,000, 


THE Smith & Welty Reservoir, Fish and Ditch Com- 
pany, of Colorado, has filed articles of incorporation, 
Its objects are constructing and maintaining a ditch, 
water to be taken from the Home Supply Ditch. Also 
the cultivation of fish for sale in Weld county. The 
capital stock is $2,000, and its incorporators are Wm. T. 
Smith, Jacob Welty and Saran A. Smith. 


Tue Homer & Cortland, N. Y., Gas Light Company 
has made a proposition to the village trustees to lay 
gas mains on the streets west of the railroad and east 
of the river, and to clean, light and keep in repair all 
lamps that shall be put up along these mains. The 
matter will probably be laid before the voters at the 
coming charter election, 


Mr. Rupoipea Herne delivered a lecture on “ The 
Principles of Sanitary Plumbing,” in the hall of the 
Franklin Institute, Feb. 12. His lecture was illustrated 
with many diagrams of different forms of sanitary ap- 
paratus,and many specimens of the most approved 
forms of basins, sinks and traps were exhibited. 


A PUMPING station for drainage purposes will be es- 
tablished at Woodlawn, in the village of Hyde Park, II). 
The district to be drained consists of 753 acres, and 
works with 50,000 gallons daily capacity will be con- 
structed. The main drain will be of brick, 60 inches 
in diameter, and will empty into Lake Michigan. The 
total expense will be about $100,000. 


WROUGHT V8. CAST-IRON.—Buffalo manufacturers of 
cast-iron pipe object to the city engineer of Pittsburg, 
saying that only wrought-iron pipes should be used 
for natural gas. They admit that such is probably the 
best for long mains for leading up and down hill, but 
they claim that cast-iron is equally good for street 
mains, and say that all of their cast pipes are tested up 
to 300 pounds pressure, which is high enough. 


Tue Sharpsburg, Pa., Council, has adopted the plans 
for water works submitted by Engineer Schneller. 
They provide for two pumps of 3.000,000 gallons per day ; 
adouble reservoir with a capacity of 2,000,000 gallons, 
which is not likely to be built at present. The main 
pipes are fourteen inches with branches six and eight 
inches in diameter. The supply will be drawa from 
between Six-Mile Island and the north shore of the Al- 
legheny. 


THE supply tunnel to the well and water collectors of 
the Abilene, Tex., Water Works Company, is nearing 
completion. When finished it will be nearly 600 feet 
long, and is expected to drair the whole underground 
flow of the valleys of both Cedar and Lytle creeks. In 
securing this enormous quantity of water in addition 
to the present supply, the company is evidently antici- 
pating in Abilene a city of large proportions. All the 
water mains have been laid through the business 
streets, and work is now being pushed in the resident 
portion of the vity. 


More than 300 years ago an English historian gave 
the following description of a saw-mill: ‘The saw-mill 
is driven with an upright wheel, and the water that 
maketh it go is gathered whole into a narrow trough, 
which delivereth the same water to the wheels. This 
wheel has a piece of timber put to the axle-tree end, 
like the handle of a broch, and fastened to the end of a 
saw, which, being turned by the foree of the water, 
hoisteth up and down the saw, that it continually eateth 
in, andthe handle of the saw is kept in a ringall of 
wood from swerving. Alsothe timber lieth, as it were, 
upon aladder, which is brought by little to the saw 
with another vise.” 


A LARGE gathering of the citizens of Montclair, N. J., 
was held last Monday evening at Montclair Hall to hear 
the report of the commmittee of Fifteen appointed to 
consider the feasibility of introducing a water system 
and also a system of sewerage. Thomas Russell, the 
representative in the United States of Clark’s Mile End 
thread. was chairman, and a report was read which 
recommended that steps be taken to introduce water 
throughout the most thicklysettled parts of the village. 
It is proposed to obtain the supply from the basin 
around Verona Lake, about a mile and a half west of 
Montclair, between the mountains, by the sinking of 
artesian weils, thus obtaining the same source of sup- 
ply that feeds the lake. The cost of laying the mains 
will be about $95,000 and is to be raised bv the formation 
of a stock company composed of residents of the place. 
The question of sewerage was laid over until the next 
qeeting. 


ENGINEERING NEWS AND 


ATLanta, Ga., Feb. 12.—At a meeting of the Water 
Commissioners and the Committee on Water Works, 
held to-night, it was decided to put down three miles 
of water pipe, to distribute the flow of water from the 
artesian well. The Council will endorse the action of 
the Commissioners and Water Works Committee, and 
pipes will be laid at once, 


Burra.o, N. Y.—It is proposed to put in another 
pump at the water works this year. The city last year 
laid pipes for 7,000,000 gallons daily supply, which 
makes the whole system capable of furnishing 52,000,000 
gallonsaday. At present there are four pumps, one 
of 10,000,000 and three of 15,000,000 gallons capacity each, 
making 55,000,000 gallons in all, only 3,000,009 gallons in 
excess of the pipes, so it is quite probable the other 
pump will be added this year. The Buffalo Natural- 
Gas Fuel Company, limited, has been incorporated, 
and a petition has been presented to the Common 
Council asking for permission to lay and maintain 
pipes in the streets. 


Tue Ohio River Gas Company of Pennsylvania will 
increase their capital stock this month to $500,000. At 
the first the intention of the company was to merely 
limit their transactions to furnishing the smaller towns 
along the Ohio river above Baden with gas. At their 
last meeting the directors of the company decided to 
extend their lines to Alleghany and enter into com- 
petition with the companies now operating there. The 
company has also closed a contract with the National 
Tube-Works for seven miles of pipe, enough to lay 
their lines from Baden to Sewickley and furnish their 
customers in the last-named place. The order is for 
pipes of eight-inch, six-iach and four-inch diameter, 
and the first installment is te be delivered this week. 


Work will be commenced just as soon as the ground is~ 


in condition to be dug up. The company has up to this 
time secured the right of way through the boroughs of 
Sewickley, Osborne, and East and West Bellevue. Or- 
ders for the remaining twelve miles of pipe will be 
placed at an early day. 


Hrnps, Morrett & Co, have completed the construc- 
tion of the Newark, O., water works, commenced Oct. 1, 
1885. There are 200 hydrants for the use of which the 
city pays $9,600 per year. The 20 miles of pipe, in size 
from 16 to6 inches diameter.were furnished one-half by 
the Lake Shore Foundry, of Cleveland, and one-half by 
the Ohio Pipe Company, of Columbus, O. The pumping 
machinery, which consists of two separate compound, 
duplex condensing pumping engines, of a capacity to 
pump 5,000,000 gallons of water in 24 hours, with two 
boilers of 100 horse power each, were built by the Gor- 
don & Maxwell Company, of Hamilton, Ohio. The 
boilers were furnished by the Watertown Steam En- 
gine Company, of Watertown, N.Y. The water forsup- 
plying the works is obtained by sinking a timber and 
masonry caisson, 30 feet in diameter, to a depth of 24 
feet, at which depth the water rushes in from the gravel 
strata in great abundance. The reservoir is 262 feet 
above the city and of 3,000,000 gallons capacity. It was 
built under the supervision of Wm. Craig, formerly su- 
perintendent of construction in the Hamilton, O., wa- 
ter works. The whole work has been in charge of En- 
gineer Henry C. Hodgkins, of the firm of Hinds, Moffett 
& Co., and Engineer George T. Keith, assisted in the 
office by Messrs. Chas. B. Stevens and Chas. T. Evans, 
of Newark, O. Andrew R. Sherman superintended the 
pipe laying. The works were satisfactorily tested on 
the 28th ult. Newark nowsays the regular thing: “that 
it is proud of the distinction of having the best and 
most complete system of water works in the State.” 


NEWS OF THE WEEK. 


CONTRACTING. 


There is no single class journal in the United States 
read by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINEERING NEWS AND AMERI- 
cAN ConTRacT JouRNAL. We propose as in the past 
to publish early intelligence of all new contract work. 
Our prices for advertising proposals for contracts is 
teeenty cents per line, and it is so cheap that parties 
having any work to advertise will aleays find ita good 
investment to use this journal. 


Railroad.—The contractors for the construction of 
the Chicago & Northwestern R. R. branch from Fre- 
mont, Neb.. to Lincoln are on the ground making 
preparations to begin operations as soon as spring 
opens, and the road will be ready for business early in 
the coming summer. 


Public Buildings.—Council Bluffs, Neb., is to have 
some important additions in the way of public build- 
ings. The most conspicuous of those at present con- 
templated are a County Court House to cost $150,000; a 
Board of Trade building, estimated to cost about 
$30,000, and a United States Government building, which 
will approximate a cost of $250,000, 


Bridging and Piling.— LaCrosse, Wis., February 1. — 
Superintendent Swineford and Chief Engineer Johp. 
son, of the Chicago & Northwestern R. R., have let the 
contract to C. C. Smith for piling and bridging on the 
new line from Winona Junction into the city. There 
will be 1.300 feet of trestle, about a mile of piling, which 
will be filled with dirt, and two bridges across the La 
Crosse river. 


Court House and Jail.—S. W. Brooks has beep 
awarded the contract for building the new Court Housg 
and Jail at Hidalgo, Texas. The buildings are to eogt 
$20,000, and will be put under construction at once. 
Bids were received from contractors all over the State. 

Starr county is also to build a new Court House at 
Rio Grande City to cost $25,000. 


Pier.—The contract for the new pier at the Sea 
Breeze, to be constructed by the Rochester end Lake 
Ontario R. R., has been let to A. 8. Laundry, of Char- 
lotte, N. Y. It will be 475 feet long and ten feet wide. 
except at the extreme end, where, for a distance of 
eighty feet, it will be eighteen feet wide. It will be five 
feet six inches above the water. The terms of the con- 
tract provide for the completion of the work by Apri! 
Ist. 


Court House.—J. P. Orr, county judge, has been au- 
thorized to advertise for plans and specifications for 
building a brick court-house in the town of Vernon, 
Texas, the county seat of Wilbarger county, the cost of 
the court-house not to exceed $35,000. The court wil] 
meet the second Monday of April, to adopt plans and 
specifications, and will not be responsible to architects 
whose plans and, specifications are rejected. The 
house now occupied as a court-house is hardly worthy 
the name of a court-house. The new brick jail is about 
completed. 


Contract Awarded.—The contract for an iron, 
riveted lattice street bridge over the Erie canal at Ful- 
tonville, N. Y., was awarded by the Superintendent of 
Public Works at Albany, February 12, 1886. The bridge 
is to be 75 feet long, with a roadway 17 feet wide and 
one sidewalk 5 feet wide, with iron needle beams and 
floor joints. The bids were as follows: 


Sullivan & Ehlers, Albany 
Van Zile, MacCormack & Co., Albany 
King Iron Bridge Co., Cleveland............. : 
Niagara Bridge Works, Buffalo 
Contract let to the Niagara Bridge Works. 


$2,611.68 
1,898.00 
1,885.00 
1,748.00 


Iron Bridge.—Proposals willbe received at the Aud- 
itor’s office, Jefferson county, Indiana, up to 1 o'clock 
Pp. M., Thursday, February 25, 1886, for the construction 
and erection of an iron bridge to span Little Creek, 
near Kent, Republican Township. Length—175 feet be- 
tween center of end pins in one span; width of road- 
way—16 feet and at least 14 feet clear vertical space 
above the floor; proportioned to sustain a load of one 
hundred pounds per square foot of floor in addition to 
the weight of the bridge. Bidders will be required to 
furnish strain sheets and complete dimension specifi- 
cations of all parts of the structure, and to accompany 
theirbids with a bond in double the amount of their 
bid, conditioned according to Section 4246, Revised Stat- 
utes of Indiana, 1881. Specifications for said bridge are 
now on file at the Auditor’s office. The Board of Com- 
missioners reserve the right to rejectany or all bids. 
—JaMEs H. Crozter, Auditor, J. C. 


Railroad Contract.—P. P. Dickinson, of 7 Nassau 
St., N. Y., has received the contract for constructing the 
Atlantic & Northwestern Railroad from Shelby, N. C.. 
to Black’s Station, 


Omaha & North Platte R. R.—All doubts as to 
whether the Burlington & Missouri River Railway 
Company really intends to build the “ox-bow” road 
from Omaha to the northwest via Ashland, have been 
put at rest by the filing of articles of incorporation of 
the Omaha & North Platte Railroad Company. The 
backers of the new organization are G. W. Holdrege. 
J.G. Taylor,C. D. Dorman, C. J. Greene and P. 8. 
Eustis, of Omaha, and T. M. Marquett and J. D. Mac- 
farland, of Lincoln. The connection of these gentle- 
men with the enterprise stamp it beyond question as 
a Burlington concern, and one that will be well taken 
care of by the parent company. The route laid down 
for this road is “ from Omaha southwesterly through the 
counties of Douglas, Sarpy and Saunders, to Ashland; 
thence northwesterly through the counties of Saunders, 
Dodge, Butler & Colfax, thence west through Stanton.. 
Platte, Madison, Boone, Antelope, Wheeler, Greeley, 
Garfield, Valley, Loup, Custer and Blaine counties to 4 
connection with the Grand Island & Wyoming Central 
Railway. near the northwest corner of Custer county.” 
The intention to build branches to Fremont and Norfolk 
is also stated. The capital of the company is placed at 
$5,400,000, of which 10 per cent. must be paid in before 
active operations are ¢o ced. As the papers oD 
record date from the 14th of October last, it is safe to 
say the required amount has been subscribed. Omahe 
Bee, 














































































Railroads and Canals. 


The Canton and Waynesburg Railroad will extend 
its line to Waynesburg, O. 


New Canadian Connections.—London, Ont,, is ne- 
gotiating with the Canadian Pacific R. R. and the Mich- 
igan Central R. R. for connections with that city. 


The Chicago, Burlington and Northern R. R. 
is building a 1,400 foot bridge across the Wisconsin 
river. 

The John Dennis Combination Bridge Co., Chi- 
eago, has been incorporated. Capital stock, $500,000, 
Incorporators, Adolph Ascher, Isaac H. Mayer and 
William 8. Bracket. 


The Ohio and Kentucky Bridge Company has filed 
articles of incorporation at Columbus. Its purpose is 
to erect a bridge over the Ohio river, between Cincin- 
nati and Covington. 


Welland Canal Contracts.—Ottawa, Feb. 17,-- Wel- 
land Canal contracts have been awarded as follows: C. 
F. Dunbar, of Buffalo, four sections; James Ichester, 
of Ottawa, three sections; F. B. McNamee, of Montreal, 
and John Conlan, of Thorold, one section, and R. T, 
Sutton, of Toronto, one section. The aggregate price 
for the entire work is about $400,000. 


Panama Canal.—Panama, Feb. 17.—Ferdinand de 
Lesseps and the European delegation appointed at his 
invitation to inspect the Panama Canal arrived in Colon 
to-day on the steamer Medway. They will arrive in 
Panama on Sunday next, making an inspection of the 
eanal works en route inthe meantime. 


Utah Central R. R.—The building of a branch of the 
Utsh Central through the mountains into Central Cali- 
fornia and San Francisco is said to be entirely feasible 
by the Union Pacific’s engineers, who have been look- 
ing over the ground. 


Wooden Bridges.—The Archuleta, Col., County Com- 
missioners will build a wooden two-span bridge across 
the San Juan river at Pagosa Springs, and similar 
structures across the Predia and Navajo rivers. 


Montana Central Work.—'‘A third surveying party 
of 15 men with B. P. Tilden, C. E., at the head, left 
Helena to-day to prosecute surveys for the Montana 
Central R. R. berond Wolf Creek. 

The company’s locating surveys now cover a distance 
of 50 odd miles, and grading contracts have been let for 
upwards of 30 miles. Rock blasting and brush cutting 
are in progress in Prickley Pear Canon and other indi- 
cations of active operations are multiplying every day,” 


The Southern Pacific R. R., Cal., is contemplating 
the construction of a cut-off from Lancaster to Colton 
Cal., to be used for through Southern business and 
which, it is thought, will be a great saving to the com- 
pany during the high-water season. 


Another Brooklyn Elevated Railway.—A new line 


is proposed which will extend from the East river to - 


Coney Island and various points. The supposition is 
that the new road will connect with the old Gunther 
road, which was recently purchased by E. B. Litchfield. 


Another Great Ship Canal Projected.—The Mayor 
of Birmingham (England) has called a meeting of the 
merchants and manufacturers to consider a scheme to 
connect that city with the river Severn by means of a 
ship canal. 


A New York Line.—Surveyors have begun staking 
out the proposed route of the railroad from Canastota 


to Camden. It is thought grading will begin early in 
the spring. 


The Dubuque (Iowa) Union Depot Company, of that 
city, has bought of the Illinois Central Railroad Com- 
pany the block of ground on which the company’s 
freight depot now stands for $100,000, on which will be 


erected, this summer, an elegant Union passenger 
depot. 


Kansas City, Birmingham & Memphis R. R.—The 
Mississippi House of Assembly has approved the bill 
incorporating this road. The bill provides that the 
Memphis, Birmingham and Atlantic Road can not ap- 


proach nearer than twelve miles to the first-named 
road. 


A Minnesota and Northwestern R. BR. Move.— 
President Stickney of the Minnesota and Northwestern 
R.R. has organized a company, mostly of Chicago 
capitalists, for the purpose of building a new and inde- 
pendent line from Chicago to Dubuque. 


The Muskegon. Grand Rapids & Indiana R. RB 
hasbeen incorporated to build a road from Grand 
Rapids to Muskegon. The Directors and Incorpo- 
rators are: W. O. Hughart, W. R. Shelby J. M. Meth- 
eany.J.H. P. Hughart, T. J. O’Brien, Grand Rapids; 


N. L. Keating, N. MeGrath, Muskegon. The capital is 
$350,000 


-of the Nashville & Chattanooga Railroad. 
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Pittsburg Elevated R. R.—Harrispure, Feb. 16.— 
Atthe State Department to-day an application was 
made for acharter tothe Pittsburg Elevated Railroad 
Company. with a capital of $50,000. The application 
has been referred to the Attorney General to decide 
whether the State had the power to incorporate an 
elevated road. 


Nashville & Chattanooga R. R. Branch.—A railroad 
is proposed from Elira to Huntsville. Tenn., a branch 
The dis- 
tance is twenty-six miles, and a survey made by Mr. 
Hunter McDonald put the cost at not over $250,000. 


The Stevens Point, Wausau and Northern Rail- 
way Company has filed articles of association at 
Madison, Wis., the incorporators being J. B. Canter- 
bury, G. C. Hixon, J.T. Pettingill, W. W. Cargill and 
B. E. Edwards, all of La Crosse. The company has a 
eapital stock of $800,000, and will build a line from 
Stevens Point northward to a point on the Michigan 
State line, in Forest county, a distance of 150 miles. 


A New Bridge.—A bill is to be introduced into the 
Legislature, providing for a bridge over Newtown 
creek at Maspeth avenue (Brooklyn) to cost $25,000, and 
Kings county and Newtown to bear the expense 
equally. This is an old measure which the Queens 
County Board of Supervisors refused to sanction. 


A Texas and Mexico Short-cut.—Eacie Pass, 
February 11.—A corps of engineers. under Major Kille- 
brew, of Nashville, Tenn., have gone to Monclova, in 
the interest of the proposed extension of the F. C. I. M. 
R. R. from that point. Should this extension be made 
to the Mexican Central Railroad the distance to the 
City of Mexico by rail from the principal cities of the 
United States would be shortened 500 miles. 


The Chicago and Northwestern R. R. will puta 
force in the fleld as soon as the weather wil! permit, to 
locate a branch line running south from its present 
Wyoming extension to the neighborhood of Fort Fetter- 
man, and possibly to Cheyenne, it being the intention 
of the company to furnish the necessary railroad facili- 
ties for the country lying between the legitimate terri- 
tory of the Union and Northern Pacific roads. 


The Bay City.Caro & Port Huron R. R. Co. has 
been incorporated in Michigan. Capital stock, $1,000,000 
President, Wm. Westover, Bay City; Vice President, 
Henry Howard, Port Huron; Secretary, H. P. Merrill, 
Bay City: Treasurer, Charles Montague, Caro. An ex- 
ecutive committee consisting of W. H. Tousey. of Bay 
City,Wm. Hartsuff, of Port Huron, and John F. Wilmot, 
of Wilmington, was elected and instructed to engage 
at once On a survey of route. 


The Winona, Alma and Northern R. BR. some years 
ago got the right from Congress to build a bridge 
over the St. Croix, between Hudson and the Missis- 
sippi. Now the Secretary of War, although he has ap- 
preved the plans and specifications, says the assign- 
ment of the franchise of the road to the Burlington & 
Northern R. R. cénnot be recognized. Senator Spooner 
has introduced a bill giving the new road the right to 
build the bridge. 


Texas Railroads.—Major Marvin, Chief of the Sur- 
veying Corps of the Gulf, Colorado and Santa Fe R. R. 
is running aline from Dallas to Red River via Paris. 
The points to be touched on the survey include Dallas 
and Paris, the only other points bidding for the road 
not having closed contracts. The Missouri Pacific 
R. R. surveying party is moving south from the East 
Line R. R. 


The Schuylkill Valley’s Deep Cut.—Contractor 
McFadden has commenced working night and day at 
the deep cut north of Harrisburg. Two steam shovels 
are working towards each other, and three locomotives 
and a steam derrick are employed in removing the 
loaded cars from the cut. The cut is 70 feet deep and 
isthe most stupendous work along the entire line of 
the Pennsylvania Schuylkill Vailey Railroad. It is 
estimated that nearly three months will be required to 
complete the roadbed for the rails. 


The Montague and Southwestern Railway (Texas) 
is pushing rapidly. It willintercept the Fort Worth 
and Denver R. R., near Brushy Mound, at a point 
twelve miles from Montague. The grading from Mon- 
tague to a point seven and a half milee westward is 
nearly completed. About a hundred teams are at 
work, and the grading will be finished through to the 
Fort Worth and Denver line within sixty days. 


Harlem River Bridge,—The Commissioners of the 
new Harlem River Bridge have concluded to have the 
structure built in accordance with the plans of C. C, 
Schneider, who, ina competitive trial, was awarded a 
prize of $1,500 for furnishiug the best plans. 


Quick Work—“ Ties are being delivered along the 
line of the Helena and Rimini branch of the Manitoba 
Central R. R. Grading contracts have been let to cover 
the entire distance between this city and Red Moun 
tain.” . 
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A Wisconsin Railroad.—Work will be commenced 
at once on the preliminary survey of the new railroad 
to run from Hurley to the mouth of the Montreal river. 
Wis. 


The Fort Smith and Southern Railway Company 
has been incorporated in Arkansas. Capital, $2,500,000, 
The road is to run southward from Fort Smith in tne 
western tier of counties in Arkansas to Red River, 150 
miles. The Board of Directors consista of Jno. O'Day, 
Jas,Dun, D. H. Nichols. A. Douglas. Jesse Turner. 
Charles Hall, James Brizzolani, B. Baerand W. M. 
Fishback. The first three named are the Attorney, 
Assistant General Manager and Chief Engineer and 
Traffic Manager of the St. Louis and San Prancisco 
Railroad. 


The Canadian Pacific R. R. will be extended by a 
Western syndicate from Algoma Mills to Sault Ste. 
Marie, whence a direct line to Minneapolis is building. 
The activity of the Canadian Pacific R. R. in surveying 
branches south of its line has evidently had its effects 
upon the owners of the Northern Pacific R. R., and it is 
stated that other work than that of the Cascade Divi- 
sion will be undertaken during the present season. 
Among the branches to receive the first attention are 
Gault Mountain, Phillipsburg. Tongue River and the 
Red Mountain or Ten Mile Creek, all of them short, 
but prospectively paying lines. 


Sioux City and Des Moines KR. R.—Sioux City 
Iowa, has just voted a tax of 5% in favor of the Sioux 
City and Des Moines R. R., the vote standing 1158 for 
and 371 against. This road will be built and managed 
by Sioux City capitalists in the interests of and for 
Sioux City. The tax will amount to about $160,000, 

The Board of Directors are; John Pierce, D. F. Hedges. 
W. E. Johns, James E. Booge. Ed. Harkinson, T. P, 
Gere, F. C. Hills, C. Shenkburg, C. F. Hoyt, John Hor- 
nick; the Officers are: President. John Peirce; Vice- 
President, T. P. Gere: Treasurer, A. 8. Garretson: 
Secretary, F.C. Hills; Engine: r, L. F. Wakefield. 


An Obstructing Bridge.—Capt. Lockwood, Corps of 
Engineers, has reported to the Secretary of War that 
the railway bridge across the St. Joseph river near the 
town of St. Joseph, Mich., is an obstruction to free and 
safe navigation. He recommends that the present 
south draw be replaced with a pivot draw having clear 
openings on each side of the pier of 100 feet. ‘‘ Should 
the bridge be modified and the south dock line ad- 
vanced, then the needed improvements at this harbor 
could be carried to completion, and there would then 
exist a condition of affairs that would give this harbor 
something like its former value and importance as a 
harbor of refuge.” 


Belle Isle Bridge Specifications.— The specifications 
for the Belle Isle, Mich., Bridge provide that it shall be 
2,017 feet long from pier to pier. The roadway of the 
bridge is forty feet wide, giving two twenty-foot drive- 
ways and walks eight feet wide on either side. The 
bridge is to be twenty feet above the average level of 
the water. It will have a draw span 307 feet long, leav- 
ing a clear passage when open of 130 feet on each side. 
The draw-bridge will be operated by an engine and 
will swing in two minutes andahalf. It will have two 
abutments, eleven channe! piers and one pivot pier. 
Length of each span as follows: Two fixed spans (each 
153), 306 feet; nine fixed spans (each 156), 1,404 feet; one 
draw span, 307 feet. Total—2.017 feet. The cost of the 
bridge is approximated at $300,000. 


Canada’s Railway Mileage.—Appended is a state- 
ment of the railway mileage of Canada in operation 
January 1, 1886, nearly al! the lines are standard gauge: 


MILES. 
Miieee WA iia iain adds 5 0 ies dis decdeceececcs “5 
Bay of Quinte Railway Navigation Company...... 15 


Canada Atlantic Railway-...-.-.-.--. -.-.ese. ee eee 
Canadian Pacific Railway 
CSG OIE PIN bck ccc cwcssscccescccccocsis 

Central Ontario. see teens BRAhs bs Sdbdddededdukends cas 

CRN INN Ts BR iii sie s Kecvccccncveccedcceces 9 
Coburg, Peteboro and Marmora Railway.......... 15 
Cumberland Railway, N. 8 








Dndéinuda tuhae edavaneéand 33 
tern Extension Railway..... ...-..... wane 80 
Elgin, Petiteodiac and Havelock Railway,N.B.... 14 
Erie and Huron Railway ...-..-.- ptattehunesedecey te 
Grand Southern Railway, N.B. . ....-...--.-----.. =f 
Grand Trunk Railway PROC eAeccedeancacecdsdccanese 2.693 
Intercolonial Railway. .--...-.-........secsseecscseees . 830 
Internationa! Railwa RR ccecos 66 Seve creed eae 
Kingston and Pembroke Railway.........-... .... a ae 
Manitoba and Northwestern Railway......-.....-- . 130 
Michigan Central. Canada Southern Division..... 376 
Napanee, Tamworth and Quebec.... w 
New Brunswick Railway....-.....-... . 997 
Northern and Northwestern Railway --. 982 
Prince Edward Island Railway........ tescesccee 168 
uebec and Lake St. John Raiiway-.............--- 46 
ebee Central Railway-....-. ..- --- ---ceceeeeee i 2 

t. Martins and Upham, N. B.. .......-..-..06+ «+ » 
SOME ieccscche PaGsodabobedncecs« scvvbccecess 185 
Western Counties Railway, N. B.:..........--....-+. 67 
Windsor and Annapolis AWAY. -- +220 esse eeceeeees 130 
TR vane 06 6606s ibs cecdseutedssdddécccceces cccvcess 10,07? 


There is also a considerable mileage of track which 
will be open for traffic soon, and by July 1 Canada will 
likely possess 11,000 miles of railway. 
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Market Report of Engineering Materials. 


New York, February 18, 1886. 


Nors.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill, distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 


STRUCTURAL LRON, 
Angles .%e @ 2.000 
steel: .. vinwou seeker as oe, eseees Jf @ 2.45 
@ 2.35 
Beams and channels, American 3. @ 
Tank . : @ 2. 
Shell. r @ 25 
§_2el plates, Tank 2. (@ 
W ROUGHT-IRON Pips... PITTSBURGH. 


Butt welded, black «Discount 4246 
gaivanized....... a 324¢ 
Lap welded black = 60 
galvanized ‘ 42*% 
Boiler tubes ’ 55 
RalLs. 
Steel (large lots at mill) $34.00 
i 21.50 @ 22.25 
Old rails, steel 22.00 @ 23.00 
R R. spikes 2.40¢, 
KR, splice-plates...... ...-.02. see recces 2.00 
k R. track bolts, square nuts 3.00 
Barb-wire fencing, galvanized 
painted 4.00 
Corrugated iron 
Nails 
[ron, per keg 
Steel 


COPPER. 
Lake Superior 
Other Brands 
LAD. 
Com. Domestic bs 4.70 
Lead Pipe 
Tin-Lined Lead Pipe 
Sheet Lead 
ZINC, 
Sheet. 


$11.35 @ 11.60 
1v.25 @ 10.45 


Cangoes (afloat) 


FRONTS. 
Croton, WR sic0estet< esoovcesece Goce cceevoed 


“4 aac 
Philadelphia pressed 
Trenton 
Baltimore 
Buff 
Enameled English 

American 
Fire brick 


seeeeuecss 
SSSSSSSESES 


@DOHqOaHANOO 


CEMENT. 


Che following price current is made up entirely from quotations 
furnished us directly by the firms dealing n each brand; the prices 
are understood to be wholesale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works........ $2.50 @ $3.00 
BarTJER & McYERSTEIN: 
Hanover Port.and,. J 2.65 
BELLONI & Co. : 
Hemmoor “ Crown” brand 
James BRAND: 
SUM Midecs ghetes ce neeeds © 2 
BROOKS, SHOOBRIDGE & Co 
HoWARD FLEMING: 
Gibbs’ English Portland, 400 lbs....-. -. 
cB. &S. a 2 
Stettiner, German 
Lagerdorfer. re 
Fieve, A 1, Belgian 
Roman, 
Keene’s Coarse,. 
, Fine., 
y Superfine 
FisHEeR. ERSKINE W.: 
Stettin (German) Portland Cement... 
GABRIEL & SCHALL: 
Vorwohler “ Lion”. 
Hupson RIVER CEMENT Co. Rosendale.. 
JOHNSON & WILSON: 
Saylor’s American Portland 
LesLey & TRINKLE, Philadelphia, Pa.: 
“Giant” Portland 
Improved “ Union’ 
Union. 
MaRcIAL & Co.: 
J. BLOW hite & Bros. 
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New YorRK CEMENT Co.: 
ry Bonendale ee oe ie 
N.Y. & RosENDALE CEeMeEN 
Rosendale, * Bridge ” brand. 
SINCLAIR & Basson: 
K. B. & 8. 
STANDARD CEMENT Co, 
kK. THIELE: 
Dyeckerhoff 
UNITED States CEMENT Co. : 


ENGINEERING NEWS AND 


Union AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range per ton $15.00 @ 20.00 
According to quantitv or brand, and 
whether taken from vessel or store, 


LIME. 


Roe kland, common per bbl.. 
finishing 
State, common 
finishing 
Kingston, ground 
Add 25c, to above figures for yard rates. 


STONE. 


Cargo rates at New York. 


Amherst freestone. He. 1 per cub. ft. 
No. 2 te 
light drab 
in rough 


“ “ 


Berlin 
Berea 
Brown stone, Portland, Ct. 
Belleville, N. J. 
Granite, rough 
Common building stone per load. 
Base stone, from 24¢ to 6 ft. lengths, per 


“ 


“ - 


esse 
“ost 


-— 
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$ S628 azae 
® ©9886 ©8099 
one 


2 
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Purple roofing 
Green 

Red a 
Black Penna. (at New York) “ 


LUMBER. 
Prices for yard delivery in New York, 


Prine, Common box per, M. 
Choice 
Tally ee 1% in.10 in. dres’d. each. 
Tally boards, dressed com. 
SPRUCE, Boards dressed 
Plank, 1% in 
2in: 
2in. dressed 
Timber 
Hemuoce, Boards 
Joist, 22 X 4to 4 X6in..----.- 
Oak per “M. 
CYPRESS 1, 144, 2. and 24% in = 
YELLow Prinz, Girders 
Dressed Sogerne. 
SHINGLES, Extra shavee pine, 16in. 
“sawed 18 in. 
Latu, Cargo rate 


3 $2 


per square. 
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BeRSERERS: 


bESRERSS 
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po S58 
R&S S83st 


2 BRRR 
$a 83338553 


non 


PAINT. 


Lead, white, American dr per lb 
in oi pure ; 

“English, B. B. in oil 
“Red, American 

Litharge } 

Venetian red, American 

Indian red 

Vermillion, American lead 

Paris green 

Umber, Amer. raw and powdered per Ib. 

Drop black, Amer 


Chrome outa 
Oxide zine, American 
French 


Trade Notes, 


THE Cambria Iron Co., at Johnstown, Pa., has received an 
order from the Chicago, Burlington and Quincy Railroad for 1,500 
tons of steel rails; and the Pennsylvavia Steel Company has 
booked an order for 10,000 tons for the same road. 


THE Marshall (Tex.) Foundry and Wheel Factory have closed a 
contract with the receivers of the Texas & Pacific Railroad Com- 
pany to supply the road and its branches with car wheels and all 
its castings. 


Tue St. Louis architectural iron works have about exhausted 
their old, and have very few new, contracts. There are at present 
only two or three large contracts not worked out. 


THe New York Locomotive Works, Rome, are now engaged 
upon three 10-wheel freight engines for the Rome, Watertown 
and Ogdensburg R. R. 


THE Brooks Locomotive Works, in Dunkirk, N. Y., have taken 
an order for three locomotives for the new Chautauqua Lake R. 
R., to be delivered early in the spring; and has received a large 
o der from the Union Pacific R. R. 


THE Akron Sewer Pipe Agency of Akron, O.. was dissolved re- 
cently, and in its place was organized the Awerican Sewer Pipe 
Co., which will take all the product of the mills, formerly in the 
agency. 


THE President and Directors of the Sheffield Land Oo., at a 
meeting in Montgomery, Ala., arranged to have an iron furnace 
of the capacity of 150 tons built at Sheffield. 


Tux Columbia Iron Company, with a capital stock of $50,000, 
has been chartered at the Pennsylvania State Department. Work 
has been commenced on the new mill site. The centract calis 
for the mill's completion in thirty days. 


Tue Knoxville Car Wheel and Machine Company has received 
av order from the Savannah, Florida and Western Railroad for 
4,200 wheels on axles to be delivered the first of May, when they 
change to stendard gauge. The machine department of these 
works is so crowded that they will be compelled to run night and 
day for the next four montbs. 


Orrawa, Feb. 9.—The prospects for this year’s lumber trade in 
the Ottawa district are reported better than for many years past. 
The cut this year will be unusually large, the output being esti- 


FEBRUARY 20, 1886. 


mated at 600,000,000 feet. Sales have already been made to the 
value of $4,500 000, and the prices obtained are better than pre- 
viously recorded. 


Burrao, N. Y., Feb. 9.—The plans for the enlargement of the 
West Shore shops at East Buffalo to suit the requirements of the 
New York Central Sleeping Car Company have been rec. e1ved 
here. The shops will be enlarged so that 80 cars can be handled at 
onetime. The changes are estimated to cost $200,000. Ali of the 
cars of the company will be built here, as well as the making of 
asilrepairs. It is expected that 600 men will be kept busy when 
the shops are finished. 


New York, February 6.—A Montreal special says: It is |e arned 
that Canadian buyers have taken heavy deals in the Glasgow pig 
iron market, attracted there by the unusually low prices. Over 
50,000 tons have been bought by strong parties who believe prices 
cannot golower. The purchase was made at about 40s, and after 
it was closed prices ran up to 49824. A large dealer here says 
there are many Montrealers as we'l as Western foundry men in 
the deal, and that a combination is being formed to“ buli” the 
market. 


PHILADELPHIA, Pa., Feb. 7.—There are orders with the dif- 
ferent steel rail manufacturers of the country estimated at 60,00 
tons. The number would in all probability be 170,000 tons, if the 
manufacturers were disposed to accept payment for their product 
in bonds and stock of projected lines. As this class of security is 
in the hands of financial agents in the leading business centers, 
they will undoubtedly be placed, and the orders for stee! rails wij! 
eventually be placed for cash 10 a better advantage, both to pur. 
chaser and manufacturer. The Bessemer manufacturers, at 4 
meeting just held here, have decided not to increase the output 
from 1,000,000 tons to some higher figure, but to meet again and 
consider the subject when the requirements of the market make 
it necessary. 


In the case of the Chicago Tire and Spring Works against the 
Collector of Customs at Chicago the Supreme Court bas decided 
that the Inspector of Customs had properly classified steel tire 
blooms under Schedule E, Section 2,504, which requires a duty of 
4 per centum ad valorem on all manufactures of stee! or of 
which steel is a component part, and on all articles of steel par- 
tially manufactured. The plaintiffs insisted that they should 
have been classed under another paragraph as ‘‘ steel in any form 
not otherwise provided for, 30 per centum ad valorem.” 


THE annual exports from Queensland are now about $18 000,000, 
mostly wool, preserved meats and tallow; South Australia, #27,- 
000,000, mostly woo], wheat, flour ard copper; Tasmania, $4,000 00 
mostly wool, grain and fruits; Victoria, $90,000,000, mostly woo, 
grain, gold and flour; West Australia, $3,000,000, almost entirely 
wool ahd lead ore.. In the five provinces there are 4,312 miles of 
railroads and 17,743 miles of telegraph lines. Instead of the 
short lines along the coast, the railroads now cover long distances, 
as the great areasare being opened up. Western Australia alone 
is 1,280 miles long and 800 miles wide, but the inbabited part of 
the province is Only 600 by 150 miles in length and breadth. 


THE copper production for the last decade is as follows in long 


Kang bess. nang ws ton. 
9, 


Of the 70,109 tons produced last year, the Lake Seiatat region 
is credited with 31,763; Montana, 26,560; Arizona, 10,263; other 
states and territories, 1,518. The exports were 34,375 tons; con- 
sumption 42,165; stocks December 3lst, 4,464. 


A GENERAL survey of our foreign markets reveals some points 
of interest. Chili givessigns of improvement. In Peru there is 
restored confidence. In the Argentine Confederation trade is 
dormant, and in consequence of a deranged currency is the 
worst known for years. English and German houses suffer in 
common with all others. Australia is slowiy recovering from bad 
seasons experienced by agricalturists, low prices for sugar, ete. 
New Zealand remains depressed. Throughout the East, in 
China, Japan and Oceanica, in the Dutch and British East Indies, 
the depression is extraordinary, and there rre no signs of re- 
covery. Among Europ’an countries the situation in France is 
reérbaps the most discouraging. 


THERE is considerable difference between the workmen and 
operators as tothe cst of coke. Theformer claim that it costs 
but about $1 a ton to put coke on the cars; the operators that 
1.15 is nearer the mark. The following are for actual workings 
for the month of November. 

No.1. No.2 

Average cost of coal toton of coke, including 
&1.8 
328 
Average supplies ‘ 1.0 
Average repairs ‘ 29 


14.5 


The above are actual costs, not estimates, and may be taken to 
fairly represent the average, not the best locxted works. The 
items of repairs may vary somewhat, as well as the cost of coal, 
but the No. 1 is a fair cost, including royslty. The miners 
figures of cost are as follows. They represent the daily expenses of 
a bank of 40 ovens, 20 being drawn each day : 


Cost of coal (on royalty ‘4c per bushel)...............-..+ : 
70 cars of coal (mining 27c a car) 

a Ri oc chins cnet icnceccassvoasqastocstanceubeusdberenes© ; 
Oil, posts, rails, etc 

Charging ovens 


Drawing 2 ovens 
Interest on capital 
Syndicate’s commission 


Preduction 58 8-10 tons coke, at gi.2.. 
Less daily expense.........02.-ccceeeceecces cee enedinniis asuaes 
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